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@ Azole compounds, their production and use. 

@ An azole compound represented by tlie formula (I) : 



I N CH- 



R 



C 

I 

Ar 



I I 



(I) 



lO 



wiierein X Is a nitrogen atom or CH ; Ar is a substituted phenyl group ; R"* and R^ independently are a 
hydrogen atom or a lower alkyi- group, or they may combine together to fonn a lower allcylene group ; B 
is a group of the formula : 



(0)n 



t 



N 



(wherein R^ and R^ independently are a hydrogen atom, an optionally substituted aliphatic or aromatic 
hydrocarbon residue or an optionally substituted heterocyclic group, or they may fonm an optionally 
substitut d h terocydic group tog th r with th nitrogen atom t which they ars bond d ; and n 
denotes an integ r f 0 to 2), or a group f th formula : 



Ul 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



(0)m 

I t 

N — S 

(wherein and R^ independently are a hydrogen atom, an optionally substituted aliphatic or aromatic 
hydrocartx)n residue group or an optionally substituted heterocyclic group, or they may fonm an 
optionally substituted heterocyclic group together with the nitrogen atom and sulfur atom to which they 
are bonded ; and m denotes an Integer of 0 to 2} ; and R^ is a hydrogen atom or an acylated hydroxyl 
group, or may form a t>ond together with R\ or a salt thereof, which is useful as an antifungal agent. 
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BACKGROUND OF THE INVENTION 

Field of th invention 

. 5 The present Invention relates to azole compounds useful as antifungal therapeutic agents, their production 

and use thereof. 

Prior Art 

10 Various compounds have been known as antifungal agents. For example, as triazole derivatives having 

antifungal acth/ltles, there have been known those having a sulfur-containing group as the side chain bonded 
to one constituting nitrogen atom of the triazole ring (EP 178,533 and EP 421,210-A2} and those having a ni- 
trogen-oontaining group as the side chain bonded to one constituting nitrogen atom of the triazole ring (EP 
332,387). 

15 Further, other conventional antifungal agents are not satisfactory in their therapeutic effects, because they 

have various problems such as occurrence of side effects, replacement of fungus and acquisition of dmg- 
resistance. 

It would be dear that compounds having higher safety and more potent antifungal activities are desired as 
therapeutic agents of tungal diseases. 
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SUMMARY OF THE INVENTION 

The present invention Is to provide an azde compound represented by the fbrmula (I): 



I N — C 



I I 



I I 
Ar r2 



wherein X is a nitrogen atom or CH; Ar is a substituted phenyl group; and independently are a hydrogen 
35 atom or a lower alkyl group, or they may combine together to fonm a lower aOcylene group; B Is a group of the 
fomnila: 



(0)n 



t 



(wherein and independently are a hydrogen atom, an optionally substituted aliphatic or aromatic hydro- 
carbon residue or an optionally substituted heterocyclic group, or they noay form an optk>nally substituted het- 
erocyclic group together witii the nitrogen atom to which they are bonded: and n denotes an integer of 0 to 2), 
or a group of the fbmnula: 

{0)m 



I t 



55 — N — S 

(wherein and R^ ind pendentiy are a hydrogen atom, an ptionally substituted aliphatic or aromatic hydro- 
carbonresldu grouporanopti nallysubstitutedh t rocydic group, or th y mayfomnanopttonallysubstitut d 
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h t rocyclic group tog th r with the nitrog n atom and sulfur atom t which they ar bond d;andmd notes 
an int g r of 0 t 2); and is a hydrogen atom or an acyiated hydroxy! group, or may form a bond together 
with R\ or a salt th reof. 

The present invention also provides a process for preparing a compound represented by the above- 
mentioned formula (I) or its salt, which comprises: 

(i) reacting a compound offormuia (II): 

— CH2— C — C — S — Z (II) 
Ar ■ r2 

wherein Z is an active group and tlie other symbols have the same meanings as defined in the formula (I), 
or its salt, thereof, with a compound of fbmnula (III): 

y 

HN V (III) 
r4 

. wherein the symbols have the same meanings as defined in the formula (I), or a salt thereof, and then sub- 
jecting the resultant compound to oxidation if necessary, or 

(ii) reacting a compound represented by the fomiula (IV): 



r7 r1 r5 
r^^ I I I 

Ar r2 • 



(IV) 



40 wherein the symbols have the same meanings as defined in the formula (i). or a salt thereof, with a compound 
represented by the fbrmula (V): 



(0)nt 

t: (V) 
Z' — S — R^ 



wherein Z' is an active group and the other symbols have the same meanings as defined in the formula (I) or 
50 a salt thereof. 

Further, the present invention provides an antifungal agent comprising an azole compound represented 
by the at>ove-mentioned formula (I) or its salt and a carrier or diluent therefor. 

The compound of formula (1) or its salt of the present invention is characterized by the substituent B at 3- 
position of the side chain which is bonded to a nitrogen atom of the azole ring. Specifically, the substituent B 
55 has S-N bond or N-S bond as mentioned above. 
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REFERRED EMBODIMENTS OF THE INVENTION 

The substituted phenyl group shown by Ar in th compound of fonnula (I) is a phenyl group substituted by 
suitable sut)stltuents such as halogen, halogenated Cf^ alkyi group or a phenyl group substituted by halogen- 
ated alkyI group in the number of one to four, preferably halogen or halogenated C^^ alley! group. More 
preferably the substituted phenyl group is a phenyl group having 1 to 3 substituents independently selected 
from a halogen and trrfluoromethyl. Preferable examples are 2,4-difluorophenyl, 2,4-dichlorophenyl, 4-fluoro- 
phenyl, 4-chlorophenyl, 4-trif1uoromethyl phenyl, 2-fluoro-4-chlorophenyl, 2-chloro-4-fluorophenyl, 2,4,6-tn- 
fluorophenyl and 4-bromophenyl. In particular, 2,4-difluorophenyl or 4-chlorophenyl is preferable as Ar. 

The lower allcyl group shown by Ri or R2 in the compound of fonnula (I) includes straight-chain or branched 
alkyI groups having one to three carbon atoms such as methyl, ethyl or propyl. Especially, a compound of for- 
mula (I) wherein R^ is hydrogen or methyl and R2 is methyl is preferable. Examples of the lower alkytene groups 
fonmed by the linkage of R^ with R^ include straight-chain lower (especially C2^) alkylene groups such as ethy- 
lene, propylene or butylene, among which ethylene is preferable. 

Examples of the optionally substituted aliphatic hydrocarbon residues shown by R^, R^ R^ or R^ include 
optionally substituted alkyI, cydoalkyl, alkenyt or alkynyl groups. 

Examples of the alkyI groups include straight-chain or branched alkyI groups having one to twelve cart)on 
atoms such as methyl, ethyl, propyl, butyl, heptyl, octyl, nonyl, decyl or dodecyl, anrrang which lower alkyI 
(e.g., methyl, ethyl, propyl or butyl) is more preferable. 

Examples of the cydoalkyl groups indude C^s cydoalkyl groups such as cydopropyl, cyclobutyl, cydo- 
pentyl, cydohexyl, cydoheptyt or cydooctyl, among which C3_6 cydoalkyl (e.g., cydopropyl, cydobutyl, cydo- 
pentyl or cydohexyl) is more preferable. 

Examples of the alkenyl groups include alkenyl groups such as vinyl, propenyl or butenyl, among which 

alkenyl group (e.g., vinyl or propenyl) is more preferable. 

Examples of the alkynyl groups indude C2-& alkynyl, such as 4,4-dimethyl-2-pentynyl or 6.6-dimethyl-2- 
hepten-4-ynyl, preferably 02.4 alkynyl groups such as ethynyl, propynyl or butynyl, among which alkynyl 
group (e.g., ethynyl or propynyl) is nrK>re preferable. 

Examples of the optionally substituted aromatic hydrocarbon residues shown by R^, R^, R^ or R^ indude 
optionally substituted aryl groups having six to fourteen cart>on atoms such as phenyl, naphthyl, biphenyl, an- 
thryl or indenyl. In particular, aryl group having sjx to ten carbon aton^ (e.g., phenyl or naphthyt) is preferable. 

Examples of the heterocydic groups in the opttonally substituted heterocydic groups shown by R^, R^ R^ 
or R^ indude 5- or 6-membered heterocydic groups containing at least one hetaro atom selected from a nitro- 
gen atom, sulfur atom and oxygen atom, such as nmidazolyl, triazolyl, tetrazolyl, pyrazolyl, pyrldyl, thiazolyl, 
thiadiazolyl, thienyl, furyl, pyrrolyl, pyrazinyl, 4-piperidinyl, 1-piperazinyt, pyrimidinyl. isoxazolyl, oxazolyl, N- 
methylimidazolyl or N-methyltriazolyl. Preferable heterocyclic groups are 5- or &-membered aromatic hetero- 
cydic groups containing one to three hetero atoms optionally selected from a nitrogen atom, sulfur atom and 
oxygen atom, for example, imidazolyl, triazolyl, thiazolyl, thiadiazolyl, thienyl, furyl, pyrldyl or pyrimidinyl. 

When R3 and R^ form an optionally sut>stituted heterocydic ring together with the nitrogen atom to which 
they are bonded, the heterocydic group may further contain at least one hetero atom selected from a nitrogen 
atom, sulfur atom and oxygen atom. The group is prefsrably exemplified by morpholino, piperidino, 1-pipera- 
zinyl, 1-pyrrolidinyl, 1,2,3,4-tetrahydropyrazin-1-yl, 1-indolinyl, 2-isoindolinyl. 1,2,3.4-tetrahydroquinolin-1-yl, 
1,2,3,4-tetrahydroisoquinolin-2-yl, imidazolyl, triazolyl, tetrazolyl, pyrrolyl, pyrazolyl or the like. In particular, 
non-aromatic 5- or 6-membered heterocydic group (e.g., morpholino, 1-pyrrolidinyl or 1-piperazinyl) is prefer- 
able. 

When an optionally substituted heterocydic ring is similariy formed by R^ and R^ together with the nitrogen 
atom and sulfur atom to which they are bonded, the heterocydic group is preferably exemplified by 2-isothia- 
zdkjinyl, dlhydro-2-lsothiazolyl, perhydro-1, 2-thlazin-2-yl or the like, among which 2-isotlhlazolidlnyl is espe- 
cially preferable. 

The substituent(s) of the substituted aliphatic or aromatic hydrocarbon residue and substituted heterocydic 
group shown by R^ R*, R® and R« in the compound of formula (I) are exemplified by a hydroxyl group, optionally 
esterified carboxyl group (e.g., carboxyl, methoxycarbonyl, ethoxycarbonyl or butoxycarbonyt), nitro group, 
amino group, acylamlno group (e.g., alkanoylamino group such as acetylamino, propionylamino or butyr- 
ytamino), alkylamino group (e.g., methylamino, dimethylamino, diethylamino or dibutylamino). Ci_e alkoxy 
group(e.g., m thoxy, ethoxy or butoxy), halog n ( .g., fluorine, chlorin or bromin ), halogenat d Ci_3 alkyI 
group ( .g., trifluorom thyl, dichloromethyl or trifluor thyl), 0x0 group, thioxo group, mercapto group, C^^ al- 
kylthi group ( .g., m thylthio, thylthio or butylthi ), alkylsulfonyl group ( .g., m thanesulfonyl, thane- 
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sulfonyl r butan sulfonyl). Ci_6 alkanoyi group (e.g.. ac tyl. fonmyl, propionyl or butyryl). Ce-u aryl group op- 
tionally substituted witfi (3) optionally halogenated alkyi gr up, @ halog n, ® optionally halogenated 

alkoxy group. (3) heterocyclic group (h terocydic group is as mention d abov ) which may optionally b 
substituted with (i) optk>nally halogenated Ci_6 alkyl group, (ii) alkylsulfonyl group or (iii) C^^ alkylthto group 
(e.g., phenyl, naphthyl. toiyi, fluorophenyl. bromophenyl, methoxyphenyl, trifluoroetiioxyphenyl. trifluoromethyl- 
phenyl, 4-(1H-1,2,4-triazol-1-yl)phenyl, 4-(4H-1,2,4-triazoI-4-yl)phenyl, 4-t2-(2-butyl)-3,4-dihydro-3-oxo-2H- 
1,2.4-tria2ol-4-yl]phenyl or 4-[3.4-dihydro-2-(2.2,2-trifluoroethyl)-3-oxo-2H-1,2,4-triazol-4-yl]phenyl), benzoyl 
group optionally substituted by halogen or halogenated alkyl group (e.g.. benzoyl, fluorobenzoyi, trifluoro- 
methylbenzoyl ordifluorobenzoyi), heterocyclic alkyl group (e.g., triazolyimethyl, methyltriazolylmethyl, pyridyl- 
methyl, imklazolylmethyl or methyl imidazolyimethyl) and Ca^cycloalkyl-alkyl group (e.g., cydopropyl methyl or 
cydopentylmethyl). The substituent also Indudes the optionally substituted a\ky\ group, optionally substituted 
cydoalkyi group, optionally substituted alkynyt group and optionally substituted heterocydic group as defined 
for R3 R*. R6 and R» In particular, a halogen, halogenated alkyl group, optionally substituted aryl group or 
optionally substituted heterocyclic group is preferable. 

Furtiier, when R^ and R^ form a heterocydic ring together with the nitrogen atom to which ttiey are bonded, 
the heterocyclic group may optionally have such substituents as described above. The preferable examples 
of substituents are esterified carboxyl, Ce-u aryl group optionally substituted with (3) optionally halogenated 

alkyl group, (g) halogen. ® optionally halogenated alkoxy group or (3) heterocydic group which may 
optionally be substituted with alkyl group. 

When Rs and R^ fonn a heterocyclic ring together with the nitrogen atom and sulfur atom to which they are 
bonded, the heterocydic ring may optionally have such substituents as described above. 

When the groups represented by R^. R^. R^ and R» are substituted alkyl group, preferable examples thereof 
indude fluorine-substituted (C^^) alkyl groups (e.g., tirifluoromethyl. 2,2,2-trifluoroethyt or 3-chloropropyl) and 
optionally substituted heterocyde-(Ci^) alkyl groups (e.g.. 4-methyl-4H-1,2.4-triazol-3-ylmethyl. 1-methyl-2- 
imidazolylmetiiyl, 2-thiazolyimetiiyl, 4-methyl-5-thiazolyletiiyl. 5-methylthio-1.3.4-thiadiazole-2-ylmethyl. 5- 
methylthio-1.3,4-thiadiazole-2-ylethyl, 5-methyl sulfonyl- 1,3,4-ttiiadiazole-2-ylethyl, 2-pyridylmethyl, 3-pyridyl- 
methyt or 4-pyridylmethyl). 

Examples of the acyl groups In ttie optionally acylated hydroxy! group shown by R^ indude acyi groups 
derived from aliphatic or aromatic monocarboxylic acid, such as acetyl, propionyl, butyryl, isobutyryl, phenyl- 
acetyl and benzoyl. Preferable ones are those which are hvdrolvzable in vivo. 

When F7 and R^ of the compound of fonmita (I) togettier fonri a bond, the same compound can be shown 
by the formula (I')- 



I N — CH-, — C = 



7 — C 

I 

Ar 



(I') 



wherein the symbds have the same meanings as defined above. 

A preferred groups of the compounds of formula (I) of this invention is represented by the formula (ia): 



I H 



CH- 



I I t 



R' R 

I 

C — C 



3a 



N 



(la) 



Aj: 



wherein X is a nitrogen atom; Ar is a substituted phenyl group; R\ R^, R^ and n have the same meanings as 
defined in the formula (I); and R^* and R^ are. the same or different, an optionally substituted aliphatic or ar- 
matic hydrocarbon residu or an optionally substituted h t rocydic group, or they may form a heterocydic 
group togetherwitii the nitrogen atom to which th y are bond d. 

Th optionally substituted aliphatic or aromatic hydrocarbon r diues or tin optionally substituted h tero- 
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20 



35 



40 



45 



cyclic groups repr s nt d by R^^ qt r^4a are the same as th s defined for or R'*. 

An ther pref rred group of the compound of formula (I) is represented by the f rmula (lb): 

r'' nl R^^ (0)« 




I I t 

CH2— C— C— N S— R6a ^ji,^ 



Ar r2 

wherein X is a nitrogen atom; Ar is a substituted phenyl group; R\ R^, R^ and m have the same meanings as 
defined in the formula (I); and R^ and R^ are, the same or different, a hydrogen atom, an optionally substituted 
15 aliphatic or aromatic hydrocarbon residue or an optionally substituted heterocyclic group, or they may form a 
heterocyclic group together with the nitrogen atom and sulfur atom to which they are bonded. 

The optionally substituted aliphatic or aromatic hydrocarbon rediues or the optionally substituted hetero- 
cyclic groups represented by R^» or R^ are the same as those defined for R^ or R^. 

Still another preferred group of the compounds of formula (I) is represented by the fomiula (Ic): 



25 N 



R-' H 



CHj C C — B (IC) 

I I • 

Ar CH3 



30 wherein Ar is a halogen-substituted phenyl group; and R^ and B have the same meanings as defined in the . 
fonnula (i). 

Further, preferable compounds of formula (I) are those wherein X, Ar, R^ R^ and R^ have the same mean- 
ings as defined above; and B is a group of the formula: 



(0)ii 



t 



— ''-"N^^b 

wherein R^ and R^ are, independently, a hydrogen atom or an optionally substituted alkyl group having one 
to twelve carbon atoms, and n has the same meaning as defined above, or a group of the formula: 



R^^ (0)iu 

I t 

50 ^ M — S 



wherein and R^^ are independently a hydrogen atom or an optionally substituted Ci_i2 alkyl group, and m 
55 has the same meaning as defined above. 

Oth rpref rablecomp unds of formula (I) ar those wherein nor mis an integer f2andtheoth r symbols 
have the sanr^ meanings as d fined abov . 

In the compound of fomiula (Ic), it is preferabi that the carb n at m to which th substitut d phenyl group 
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repres ntedbyAri bonded and th carbon atom to which R2 is bond dar R-configurated. 

Specific xampies of preferable on s belonging to the compound of fbnmula (I) of this invention are shown 
in Tabies1,2and 3. 



Table 1 



OH CHt (O) 




Compound No* n 



CH3 



M 



r 

\ 



CH3 



CH3 



NH(.CH2)3CH3 



NH(CH2)3CH3 



-N O 



8 
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Table 1 (continued) 



5 


Compound No. 


n 


/ 


10 


o 

. 3^ 


0 






10 


2 


— NH— <1 


IS 










11 


0 


Nil ?— CH3 


20 


12 


2 


1 

HI! CH3 




13 


0 


Nit CH2CH3 


25 










14 


2 


Nil CH2CH3 . 


30 


15 


0 


NH (CH2)2CH3 


35 


16 


2 


— HH (CH2)2CH3 




17 


0 


^ li 
— N,^^^ C OC(CH3)3 


40 






0 




II 


1 


^ 11 

N^^ C OC(CH3)3 


45 






0 




M 


2 


II 

N^^^ C 0C(CH3)3 


SO 
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Table 1 (continued) 



Compound No. n 



r3 



\«4 



28 



•o 



38 0 NIICHjCFj 



39 2 — NI1CH2CF3 



N— H 

40 0 -1— HI1CH2 — ^ ^ 

N 



CII3 



41 2 N11CH2— ^ ^ 



X' 

■CHCH2CH3 



43 2 n' \—(^ V-/^V CHCH2CH3 



o 



11 
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Table 1 (continued) 



Compound .No . 



44 



o 

•N N — V N I 



NCH^CF 



45 



46 



-CHoCF 



47 



. CH. 



48 



CH, 



CH2CH3 



58 



N1ICH2 ^ ^ 



59 




'NHCH 



X) 



so 



60 



.NHCH2--Hf \— OCH. 




55 
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Tabic 1 (continued) 



5 


Compound No . 


n 




10 










61 


2 


N 


IS 








20 


62 


2 


H 




63 


2 


— ^ 1 

^ CH2C c— C CH3 

CH3 


30 
35 


64 


2 


/CII3 

H 

N 




65 


2 


Nlfj 


40 
45 


66 


2 


^CH3 

N 


SO 




2 


F 


55 
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Table 1 (continued) 



10 



Compound No. • n 



\r4 



15 



83 



.CH3 



"*CH2CH2 



N N 

-J . & 



,CH3 



20 



84 



^CH2CH2 



N H 



25 



30 



35 



40 



45 



50 



SI 



91 



92 




55 



16 
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Table 2 



10 



IS 



20 



- Compound No . 



Structure 



29 



o 

II 

CHjC— O 



Y7 

_CH2 C C S02Nlf (CI! 2 ) 3CII3 




25 



30 



30 ( isomer A ) | /*" 

31 ( isomer H) 




-CH2 C=C SO21/ ^ M— ^ ^ 



40 



45 



32 C isomer 
3 3 ( isomer 



34 C isomer 

35 ( isomer 



N 

13) 



A) |^"^N 



-CHa S02"H ( CH2 ) 3CH3 

CH3 




-CM2 S02N(CH3 ) 2 



15) 



CH3 



so 



55 



17 



25 
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Table 2 (continued) 



Compound No. 



Structure 



10 



IS 



36 ( isomer A ) [ ch2 c— c 



37 .(isomer |3 ) 




-SO2NH2 



CH3 

F 



20 



85 



no CH3 

II 

-CH2 C CH S0,M JCH. ) , 



30 



MO CH3 



86 



^CH3 



^ II 



35 



40 



45 



50 



55 
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Table 3 



10 



on CH^ 




16 



Compound No. 



20 



25 



30 



49 



50 



51 



52 



— I«IIS02C]l3 



->1IIS02 




-NHS02 



— NHS02 ^ ^ 



-HO 2 



>Nll2 



35 



40 



53 



54 



— N 



H3 

SO2CH3 
CH3 

SO2CH2CF3 



45 



60 



55 
56 

57 



-NHS02CH2Cr3 

-NHS02(CH2)3^^ 
^S02, 




55 



19 
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Table 3 (continued) 



10 



15 



20 



25 



30 



35 



40 



45 



SO 



Compound No. 



87 



88 



89 



90 



93 



94 



95 



B' 



— NHS02 ^ 



/ 



CH3 



w ^ 



CH3 

.CH3 

\ //~\\ " 



/ 



ens 



/ 

\ 



CM2 



— o- 



S02CH3 



/ 



SO2CH3 



/ 

•II 

\ 



CH2— ^ — 



SO2CH3 



55 



A compound of formula (I), wh r in B is a group of th formula: 
\ 20 



10 



45 



50 
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(0)n 



t 



and n is 0, or its salt can be produced by, for example, reacting a compound of formula (II): 




15 N^/ 2— C — C 5 — Z (iij 



20 wherein Z is an active group and the other symbols have the same meanings as defined above, or its salt, with 
a compound of fonmula (III): 

23 / 



HN (III) 



.^4 

wherein the symbols have the same meanings as defined above, or its salt. 

50 The group represented by Z in the compound of fonmula (II) is an active group which can be removed by 

the reaction with the amine (III). Although a halogen atom such as a chlorine atom is preferable forZ, specific 
limitation should not be made for Z. 

The reaction can be allowed to proceed, usually, in an organic solvent such as haJogenated hydrocarbons 
(e.g., dichloromethane or chloroform), alcohols (e.g., methanol, ethanol, propanol, isopropand or butanol), 

35 ethers (e.g., tetrahydrofiiran, dioxane or diethylether), amides (e.g., NpN-dimethylformamide or dimethyiace- 
tamide), ketones (e.g., acetone or methylethyl ketone), esters (e.g., ethyl acetate, methyl acetate), hydrocar- 
bons (e.g., benzene, toluene, hexane, xylene or petroleum benzine), nitriles (e.g., acetonitrile) singly or in a 
mixture thereof, while keeping the reaction system at a temperature ranging from about -20'*C to about 'i'100''C. 
The reaction time is about 30 minutes to 24 hours. The amount of the organic solvent to be used is about 5 to 

40 100 equivalents to 1 nnol of the compound (II) or (111). In this case, for accelerating the reaction rate, a base 
such as triethylamine, pyridine, 4-dimethylaminopyridine or picoline can be allowed to coexist in the reaction 
system. 

A compound of formula (I), wherein B is a group of the formula: 



(0)u 



and n is 1 or 2, or its salt can be produced by, for example, subjecting a compound represented by the formula 
55 (VI): 
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X it , r3 



i^"-^'"2— C — c — S — N \ (VX) 

wherein the symbols have the same meanings as defined at)ove. to an oxidation. 

The oxidation can be allowed to proceed, usually, in water or an organic solvent such as ketones {e.g., 
acetone or methylethylketone). alcohols (e.g., methanol, ethanol, propanol, isopropanol or butanol). esters 
(e.g., ethyl acetate or methyl acetate), hydrocarbons (e.g., benzene, toluene, hexane, xylene or petroleum ben- 
zine), nitriles (e.g.. acetonitrlle). halogenated hydrocarbons (e.g., dichloromethane), amides (e.g., N.N-dlme- 
thylfonfnamkJe or dimethylacetamide), singly or in a mixture thereof, while keeping the reaction system at a tem- 
perature ranging from about .20'»C to about +100''C. The reaction time is about 30 minutes to 24 hours. The 
anrrount of water or other organic solvent to be used is about 5 to 100 equivalents to 1 mo! of the compound 
(VI). In this oxidation reaction, an oxidizing agent (e.g., potassium penfnanganate, hydrogen peroxkle or m- 
chloroperbenzolc acid) can be used. In this oxidation reaction, a compound of fbnmula (I), wherein n is 1 or 2, 
can be obtained independently or as a mixture thereof by selecting the kinds of the oxidizing agents and con^ 
trolling the equivalent relath^e to the compound of fbnnula (VI) and reaction conditions (e.g., temperature, sol- 
vent and reactton time). 

A compound of fomiula (I), wherein B is a group of the formula: 

(0)11 
t 

and n Is 2, can be produced by, for example, reacting a compound of formula (VII): 



I^N-cn^- c - c - ^^2^^ (Vff) 

Ar r2 

wherein the symbols have the sairie meanings as defined above, or its salt with a compound of fonnuia (III). 

The reactton can be allowed to proceed, usually, in water or an organic solvent such as ketones (e.g., acet- 
one or mettiylethylketone), alcohols (e.g.. methanol, ethanol. propanol, isopropanol or butanol). esters (e.g.. 
ethyl acetate, methyl acetate), hydrocarbons (e.g.. benzene, toluene, hexane, xylene or petroleum benzine)! 
nitriles (e.g., acetonitrile), halogenated hydrocarbons (e.g.. dichloromethane), amides (e.g., N.N-dimeOiylfor- 
mamide or dimethylacetamide), singly or in a mixture thereof, while keeping tiie reaction system at a temper- 
ature ranging from about -20<»C to about +1 00*>C. The reaction time is about 30 minutes to 24 hours. The amount 
of water or other organic solvent to be used is about 5 to 100 equivalents to 1 mol of tiie compound (VII). In 
this case, for the purpose of accelerating ttie reaction, a base such as trietiiylamine. pyridine, p-dlmethylami- 
nopyridine, potassium carbonate, sodium hydrogencarbonate or sodium carbonate can be allowed to coexist 
in the reaction system. 

A compound of formula (I), wherein B is a group of the formula: 
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(0)n 

t 

and forms a bond together with R^ or its salt, namely, a compound of fomnula (I') wherein B is a group of 
10 the fonnuia: 



IS 



20 



45 



(0)n 

t 



, can be produced by reacting a compound of formula (Vlll): 

R®0 (O) 



N<:^''~''"2 — C CH S CI (vm) 

Ar r2 

30 wherein rs a hydrogen atom or acyl group, and the other symbols have the same meanings as defined above, 
or its salt, with a compound of formula (III). 

The reaction can be allowed to proceed, usually. In water or an organic solvent such as Icetones (e.g., acet- 
one or methylethyticetone), alcohols (e.g., methanol, ethanol, propanol, isopropanol or butanol), esters (e.g., 
ethyl acetate or methyl acetate), hydrocarbons (e.g., benzene, toluene, hexane, xylene or petroleum benzine), 

35 nitriles (e.g., acetonitrile), halogenated hydrocarbons (e.g., dichloromethane), amides (e.g., N,N-dimethylfor- 
mamide or dimethylacetamide), singly or in a mbcture thereof, while keeping the reaction system at a temper- 
ature ranging from about -20''C to at>out -^1 00^*0. The reaction time Is about 30 minutes to 24 hours. The amount 
of water or other organic solvent to be used is about 5 to 100 equivalents to 1 mol of the compound (Vlll). In 
this case, for the purpose of accelerating the reaction rate, a base such as triethylamine, pyridine, 4-dimethy- 

40 laminopyridine or picoline can be allowed to coexist in the reaction system. 

A compound of formula (I), wherein R^ is an acylated hydroxyl group, or its salt, can also be produced by, 
for example, reacting a compound of formula (IX): 



OH R 



1 




I 



-CH2 — C C — B (IX) 

- Ar r2 



wherein the symbols have the same meanings as defined above, with a compound of formula (Xa): 

R«^W (Xa) 

55 wherein R^ is an acyl group and W is a halogen (e.g., chlorine or bromine) or the formula OR^ (wherein R^ 
is an acyl group ( .g.. acetyl or propionyl)). 

Th reaction can be allow dtoproce d. usually, in water ran rganics Iv nt such ask ton s( .g., acet- 
on or methyl thylketone), alcohols (e.g., m thand, thand, propan I, isopropanol or butanol), est re ( .g., 

23 



EP 0 510 700 A2 



thylac tate€>rm thylacetat ), hydrocarbons ( .g.. benzen .tolu n ,h xan .xylen r petrol umbenzin ), 
nitriles ( .g., acetonltrll ), halogenated hydrocarbons ( .g.. dichloromethan ). amid s ( .g.. N,N-dimelhylfor- 
manriide or dim thylacetamide). singly or in a mixture th reof, whil k eping th reaction syst m at a temp r- 
ature ranging from about -20*»C to about +1 00*»C. The reaction time Is about 30 minutes to 24 hours. The amount 
of water or other organic solvent to be used Is about 5 to 100 equivalents to 1 mol of the compound (IX). In this 
case, for the purpose of accelerating the reaction rate, a base such as triethylamlne, pyridine, 4-dimethyiami- 
nopyridine or pioollne can be allowed to coexist in the reaction system. 

A compound of fomiula (1), wherein both Ri and F7 are a hydrogen atom, or its salt, can also be produced 
by, for example, subjecting a compound of formula (!') to catalytic reduction. The reaction can be allowed to 
proceed, usually, in water or an organic solvent such as ketones (e.g., acetone or methylethylketone), alcohols 
(e.g.. methanol, ethanol, propanol, isopropanol or butanol), estere (e.g., ethyl acetate or methyl acetate), hy- 
drocarbons (e.g., benzene, toluene, hexane, xylene or petroleum benzine), nitriles (e.g., acetonltrile), halogen- 
ated hydrocarbons (e.g., dichloromethane), amides (e.g., N,N-dlmethylfomnam!de or dimethylacetamlde), sin- 
gly or in a mbcture thereof, in the presence of a suitable metal catalyst, for example, palladium-carbon. This 
reduction can be conducted under atmospheric pressure or an elevated pressure up to about 150 kg/cm^ at a 
temperature from ordinary temperature to about +1 OD«*C. 

A compound of fomnula (1), wherein B is a group of the fonmula: 



I t 



(0)m 

G 



N — S 

, or its salt, can be produced by, for example, reacting a compound of fomnula (IV): 

r1 



i I I 




wherein the symbols have the same meanings as defined above, or its salt, with a compound of formula (V): 

-(9)m 



wherein the symbols have the same meanings as defined above, and Z' has the same meaning for Z. 

The group represented by Z' In the compound of formula (V) is an active group which is removed by the 
reaction with the amine (IV). Although a halogen atom such as a chlorine atom is preferable forZ', specific lim- 
itation should not be made therefor. 

The reaction can be allowed to proceed, usually. In water or an organic solvent such as ketones (e.g., acet- 
one, methylethylketone), alcohols (e.g., methanol, ethanol, propanol, isopropanol or butanol), estere (e.g., ethyl 
acetate or methyl acetate), hydrocarbons (e.g., benzene, toluene, hexane, xylene or petroleum benzine), ni- 
triles (e.g., acetonitrile), halogenated hydrocarbons (e.g., dichloromethane). amides (e.g., N.N-dlmethylforma- 
mide or dimethylacetamlde). singly or In a mbcture thereof, while keeping the reaction system at a temperature 
ranging from about -20°C to about +100*>C. The reaction time is about 30 minutes to 24 hours. The amount of 
water or other organic solvent to be used is about 5 to 100 equivalents to 1 mol of the compound (iV). In this 
case, for the purpose of accelerating the reaction rate, a base such as trlethylamine, pyridine, 4-dlmethylami. 
nopyridine or picoline can b allow d to coexist in th reaction syst m. 

A compound of fonmula (I), wher In B is a group of the fonfnula: 
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-N 



1 



(CH2)p 



wherein p denotes an integer of 2 to 5, or Hs salt, can be obtained by processing, for exampie, a compound of 
fonnula (XI): 



10 



IS 



n7 r1 



I N — CII- 



C 

I 

Ar 



C — N 
I " 

r2 



/SO2 (CII^) 



2'P 



(XI) 



wherein the symbols have the same meanings as defined above, or its salt, with a t>ase. 

20 The reaction can be allowed to proceed, usually, in water or an organic solvent such as ketones (e.g. , acet- 
one or methylethylketone), alcohols (e.g., methanol, ethanol, propanol, isopropanol or butanol), esters (e.g., 
ethyl acetate or methyl acetate), hydrocarbons (e.g., benzene, toluene, hexane, xylene or petroleum benzine), 
nitriles (e.g., acetonitrile), halogenated hydrocarbons (e.g., dichloromethane), amides (e.g., N,N-dimethylfor- 
mamide or dimethylacetamide), singly or in a mixture thereof, while keeping the reaction system at a temper- 

25 ature ranging from about -20*>C to about +IOOOC. The reaction time is about 30 minutes to 24 hours. The amount " 
of water or other organic soh/ent to be used is about 5 to 100 equivalents to 1 nrx>l of the compound (XI). Ex- 
amples of the bases to be employed include sodium methyfate, sodium, potassium tert-butyiate and sodium 
hydroxide. 

A compound of fonmula (I), wherein B is a group of the formula: 

30 

35 

wherein the symbols have the same meanings as defined above, or a group of the formula: 

40 ^ « ^ 

N 

45 wherein the symbols have the same meanings as defined above, or its salt, can be prepared by reacting, for 
example, a compound of fonnula (Id): 



55 



r7 r1 



N<=^*'~''"2— 9 — C — SO2N (j.^, 
I I ^ H 

Ar r2 

wh rein th symb Is hav th sam meanings as defined abov , or a compound of fommila (I ): 
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25 



30 



r7 



I .N-CH2— c — c — N 



N 



I SO,R 
Ar r2 

10 wherein the symbols have the same meanings as defined above, with a compound of fomiula (Xb): 

R4' - W« (Xb) 

wherein R^' has the same meaning as or R^ W« is a halogen atom (e.g., chlorine, bromine or iodine) or a 
group represented by R^^^Oa- (wherein R^^ Is a lower (Ci^) alkyi, trifluoromethyt, phenyl or tolyl). 

The reaction can be allowed to proceed, usually, in water or an organic solvent such as ketones (e.g., acet- 

is one or methylethylketone), alcohols (e.g., methanol, ethanol, propanol, isopropanol or butanol), esters (e.g., 
ethyl acetate or methyl acetate), hydrocarbons (e.g., benzene, toluene, hexane, xylene or petroleum benzine), 
nitriles (e.g., acetonitrile), halogenated hydrocarbons (e.g., dichioromethane), amides (e.g., N,N,-dimethylfor' 
mamlde or dimethyl acetamide), singly or in a mixture thereof, while keeping the reaction system at a temper- 
ature ranging from about -20'*C to about +1 OO^C. The reaction time is about 30 minutes to 24 hours. The amount 

20 of water or other organic solvent to be used is about 5 to 1 00 equivalents to 1 mol of the compound (Id) or (le). 
In this case, for the purpose of accelerating the reaction rate, a base such as sodium methylate, sodium ethylate. 
sodium hydroxide, potassium hydroxide, sodium carbonate, potassium carbonate, sodium hydrogencarbonate 
or sodium hydride can be allowed to coexist in the reaction system. 
A compound of formula (I), wherein B is a group of the formula: 



S02N. 



wherein the group of 



35 



N 



40 is N-sut>stituted piperazine, or its salt, can be produced by, for example, reacting a compound of formula (11): 



45 



I N — CHo C C SO^?>I 

f>2 



Ar 



NH 



(If) 



50 wherein the symt)ols have the same meanings as defined above, or its salt, with the compound of formula (Xa), 
(Xb) or its salt. 

The reaction can be allowed to proceed, usually, in water or an organic solvent such as ketones (e.g., acet- 
one or methylethylketone), alcohols (e.g., methanol, ethanol, propanol, isopropanol or butanol), esters (e.g., 
ethyl acetate or methyl acetate), hydrocart>ons (e.g., benzene, toluene, hexane, xylene or petroleum benzine), 
55 nitriles (e.g.. acetonitrile), halogenated hydrocart>ons (e.g., dichioromethane), amides (e.g., N,N-dimethyHbr- 
mamide or dimethylacetamid ), singly or In a mixture thereof, whil ke pingth reaction system at a temp r- 
ature ranging from about -20*'C to at)out -i-l OO^C, The reaction tim is about 30 minut s to 24 hours. The amount 
of water r other organic soh^ent to be us d is about 5 to 1 00 equivalents to 1 mol of th compound (If). In this 
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cas , for th purpose of accelerating the reaction, a base such as sodium mettiylate, sodium ethylate. s dium 
hydroxid ,p tassium hydroxid , sodium carbonate, potassium carbonat , sodium hydrog ncart>onate, sodium 
hydrld , triethytamine, pyridine, dimethylamin pyridine, ethyldiisopropylamin can be allowed t coexist in the 
reaction system. 

5 A compound of formula (I), wherein B Is SO2NH2, or its salt, can be produced by, for example, subjecting 

a compound of formula (Ig): 



10 




(Ig) 



IS 

wherein R^' Is an aralkyi group (e.g., benzyl, 4-methoxybenzyt, 3,4-dimethoxybenzyl. 3,4, 5-trimethoxy benzyl 
or benzhydryi) and the other symt>ols have the same meanings as defined above, to removal for protecting 
group. 

The reaction can be allowed to proceed, usually. In water or an organic solvent such as ketones (e.g., acet- 
20 one or noethylethylketone), alcohols (e.g., methanol, ethand, propanol, isopropanol or butanol), esters (e.g., 
ethyl acetate or methyl acetate), hydrocartx)ns (e.g., benzene, toluene, hexane, xylene or petroleum benzine), 
nitrlies (e.g., acetonitrile), halogenated hydrocarbons (e.g., dichloromethane), amides (e.g., N.N-dimethylfor- 
mamide or dimethytacetamide), singly or in a mixture thereof, and acid (e.g., sulfuric acid, trifluoroacetate or 
p-to!uenesulfonate) while keeping the reaction system at a temperature ranging from about O^'C to about. 
25 +1 50^C. The reaction time is about 30 minutes to 24 hours. The amount of water, other organic solvent or acki 
to be used is about 5 to 100 equivalents to 1 mol of the compound (Ig). 

In tiie intermediate compound of formula (11) wherein Z is chlorine, i.e. the compound of formula {\\% can 
be produced by, for example, the method shown by the fdiowing reaction scheme. 
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50 



55 wherein the symbols have the same meanings as defined above. 

Pref rabi xamplesofth solv ntstobe mploy d forth xidati n pCII->irandXIII-->^ll')withchlorin 
Intheabov method includ chlorofonn, dichlorom than and carbon tetrachloride. 

The intemi diet compound of formula (VII) can b produc d by, f r xample, th following reaction 
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schem . 



Acylation 



10 



IS 



20 



(XII) 




Ax 



(excess) 



I 

C - S — R 

1 



(XIV) 



(excess) 



30 



35 




1 I 




(excess) 



CH- 



C 
1 

Ar 



SO^Cl 



(VII) 



wherein is an acyl group, and the other symbols have the same meanings as defined above. 

Preferable examples of the soh/ents to be employed in the oxidation reaction by chlorine In the manufacture 
of the present invention (XII VII, XIII -> VII and XIV ~> VII) Include water, acetic add, a mixture thereof and 
40 a mixture of acetic acid and cart>on tetrachloride. 

The above-mentioned oxidation reaction using the Intermediate compound of fbmiula (XII), (Xiii) or (XIV), 
wherein is OR^ and Is hydrogen can produce a compound of fbmiula (XV), which Is an Intermediate con>- 
pound of formula (VIII), wherein n Is 2. 



50 



I N — CH, c 

I 

Ar 



N 



cii- 

I 

r2 



SO2CI 



(XV) 



wherein the symbols have the same meanings as defined at>ove. 
55 The compound of fonmula (XVII), which Is a compound of the above-mentioned formula (XII) wherein X is 

a nitrog n atom, Ar is 2.4-difluorophenyt, and R^ are b th a hydrog n atom, and R^ Is a hydroxyl group, can 
be produc d by, for xampi , the method shown by th following reaction sch m using th known compound 
f fonmula (XVI) [se Japanese Un xamtn d Publication No. 62(1 987)-1 2766]. 
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OH 



5 



10 




15 (XVI) (XVII) 

The compound of formula (XX), which is a compound of the above-mentioned fomiula (VII) wherein X is 
a nitrogen, Ar is 2,4-difulorophenyl, is methyl and R2 is hydrogen, can be produced by, for example, the meth- 
20 od shown by the following reaction scheme using the known compound of fomiula (XVIil) [see Abstract of Pa- 
pers, The 8th Medicinal Chemistry Symposium, p.9, held in Osaka, 1986]. 



25 



30 



35 



40 



45 



SO 
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50 

The compound of formula (XXVI), which is a compound of the above-mentioned fonmula (XII) wherein Ar 
is 2.4-difluorophenyI, is linked with to fomi ethylene, and R^ is a hydroxyl group, can be produced by, 
for example, the method shown by the following reaction scheme. 

55 
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F 



The compound of formula (XXXIII). which Is a compound of the above-mentioned formula (XII) wherein Ar 
Is 2,4-difluoiophenyl. and are both methyl, and R^ is a hydroxyl group, can be produced by. for example, 
th followlnig reaction sch m . 
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5 



10 



IS 



20 



25 



30 



35 



40 




The compound, which is an intemiediate compound of fonmula (IV) wherein X Is a nitrogen atom, Ar is 2,4- 
difluorophenyl, R\ and are all hydrogen, and R^ is a hydroxy! group, can be produced by the method 
described In Japanese Unexamined Patent Publication No. 63(1988)-45672. 

The compound, which Is an intenmediate compound of formula (IV) wherein X Is a nitrogen atom, Ar is 2,4- 
55 difluorophenyl, R^ Is hydrog n, R2 and R^ are both m thyl, and R^ is a hydroxyl group, can b produced by, 
for example, th method describ d in Japanese Unexamined Patent Publication No. 2(1990)^191262. 

As th comp und of fonmula (I) or its salt has, in Its nrK>l cul , on or m re asymmetric atoms or a double 
bond which generates a cis-trans isom r, at least two stereoisom rs xlst.andthes st reolsomers and a mix- 
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ture th reof ar all included In th pres nt Invention. In particular, when is a hydrog n atom. R2 is m thyl 
and R7 is an acylatedhydroxyl group, an optically active compound, wherein th carbon t which the substitut d 
ph nyl group shown by Ar and th cart>on to which R2 is bond d ar b th R-configurated. is preferable. 

The compound of formula (I) can also be obtained as a salt. Examples of the salts include inorganic acid 
salts such as hydrochloride, hydrobromide, sulfate, nitrate or phosphate; organic acid salts such as fonnate. 
acetate, trifluoroactate. tartarate, citrate, ftjmarate, maleate, toluenesulfonate or methanesulfonate; alkaline 
metal salts such as sodium salt or potassium salt; alkaline metal salts such as calcium salt; alkaline earth metal 
salts such as magnesium salt; metal salts such as aluminum salt; inorganic base salts such as ammonium salt 
or hydrazine salt; and nitrogen-containing organic base salts such as triethylamine salt or guanidlne salt, qui- 
nine salt or cinchonine salt. 

The salts of the compounds (II) to (XI) are the same as those of the compound (I). 

The resultant compound formula (I) or its salt can be isolated from the reaction mbcture by a conventional 
isolation and purification procedure such as extraction, concentration, neutralization, filtration, recrystallizatton. 
column chromatography and thin-layer chromatography. 

The compound formula (1) or its salt may exist as at least two stereoisomers. These isomers as well as a 
mixture thereof are subsumed in the concept of the present invention and. when desired, can be individually 
produced. For example, by subjecting a specific isomer of the starting compounds of fomnula (Id), (le), (If). (Ig). 
(11), (III), (IV). (V). (VI). (Vll). (VIII). (IX). (Xa). (Xb) and (XI) to the corresponding reaction described hereinbefore, 
the corresponding isomer of the compound of formula (I) can be selectively produced. On the other hand, when 
the reaction product is a mixture of two or more isomers, it can be fractionated into respective isomers by con- 
ventional fractionation techniques such as formation of a salt with an optically active add (e.g., camphoreulfonte 
acid or tartaric acid), several types of chromatography, fractional recrystallization and so on. 

The compound of fomnula (I) or salt thereof can be converted to the corresponding physiologically accept- 
able salt, by using one of the aforementioned inorganic ackJs or organic acids. Further, the salt of the compound 
of formula (I) can be subjected to salt exchange reaction to be changed to a desired other salt. 

Activity 

Evaluation of the antifungal activities of the compound of fonmula (I) was conducted by the following meth- 
od: a sheet of filter paper disc (manufactured by Toyo Seisakusho. 8 mm in diameter) soaked in a 1000 n/ml 
solution of a compound of fonmula (I) in methanol was placed on an agar plate containing various fungi, which 
was incubated at 28**C for two days, and the diameter of the growtii inhibition zone around tiie filter paper disc 
was measured. The following culture media were used: 
A: yeast nitrogen base agar medium (pH 7.0) 
B: Sabouraud agar medium 

The antifungal spectra of tiie compounds of formula (I) are shown in Table 4. 



34 



EP 0 510 700 A2 



5 


Table 4 Antifungal spectrum 




Test microorganism 


e 

9 
•H 


Diameter of grouth. 
inhibition zone (mm) 


10 


"O 
<U 

s 


cpd. _2_ 


1 cpd. 21 


1 

cpd. 23 




Candida albicans 










IS 


I FO 0 5 8 3 


A 


2 5 


4 3 


4 5 




Candida utilis 










20 


I FO 0 6 19 


A 


3 6 


4 0 


4 5 




Aspergillus niger 










25 


1 FO 4 0 6 6 


A 


2 5 


2 0 


2 0 


Aspergillus fumigatus 












I FO 6 3 4 4 


A 


2 5 


3 0 


2 2 


30 


Cryptococcus neoformans 












I FO 0 4 10 


A 


3 8 


3 0 


4 0 


35 


Trichophyton rubrum 










I F 0 6 4 6 7 


B 


3 5 


4 5 


4 0 




Trichophyton mentagrophytes 










40 


I FO 7 5 2 2 


B 


2 5 


2 5 


2 5 




Microsporum gypseum 












I FO 6 0 7 5 


B 


2 2 


2 4 


3 0 



SO 

The antifungal activities of the compound of formula (I) against Candida albicans are shown in Table 5. 
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Table 5 



cpd. No. 


Diameter of growth-inhibition zone (mm) 
Candida • albicans (IFO 0583) 
(Medium A, 28 "C , two-day culture) 


4 


4 0 


5 


3 5 


6 


4 0 


7 


3 3 


8 


4 0 


1 0 


3 5 


1 2 


3 7 


1 4 


3 8 


1 6 


4 0 


1 7 


4 0 


1 8 


3 7 


1 9 


4 0 


2 0 


2 2 


2 2 


3 0 


2 4 


3 7 


2 5 


3 0 


2 6 


2 0 


2 8 


5 a 


3 0 


1 2 


3 I 


3 5 


3 2 


1 2 


3 4 


1 5 


3 5 


3 0 


3 9 


4 0 


4 1 


2 3 


4 2 


4 0 


4 3 


3 S 


4 4 


3 3 


4 5 


5 0 


4 6 


4 5 


4 7 


4 5 


4 8 


4 8 


4 9 


3 0 


5 0 


4 5 


5 1 


3 8 


5 2 


3 5 
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Table 5 (continued) 





Diameter of growth-inhibition zone (mm) 


cpd. No. 


Landi da • albicans (IFO 0583) 




(Medium A, 28 , two-day culture) 


0 o 


4 0 


R A 


4 0 


0 0 


3 5 


D 0 


O A 

o 0 


R 7 
0 1 


3 5 


0 o 


4 0 


R Q 


3 0 




3 5 


0 i 


1 o 

• 1 8 


R 9 


4 5 


0 O 


A A 

4 0 


R >f 


A A 

4 0 


u D 


3 0 


b 0 


4 2 


ft 7 
0 f 


A r% 

4 2 


D O 


4 2 


R 0 


4 2 


7 n 


4 2 


7 1 
f 1 


4 7 


7 O 


4 8 


7 Q 


3 2 


7 /I 


4 4 


7 c: 


3 4 


7 R 
( 0 


4 0 


7 7 
( f 


4 0 


7 O 


4 0 


7 Q 


3 0 


o U 


4 0 


Q 1 
O i 


4 0 


8 2 


4 0 


8 3 


4 0 


8 4 


2 3 


8 5 


4 5 


8 6 


3 5 


8 7 


3 8 


8 8 


4 6 


8 9 


3 5 


9 0 


4 0 


9 1 


5 0 


9 2 


5 3 
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The protectiv eff cts of compound of fbmnula (I) against Candida albicans inf ction in mic are sh wn in 
Table 6. 

Test M thod: Five-we k old Cij:CDFi mice were inoculated with the minimum I thai d s of Candida al- 
bicans intravenously. The test dnjg was given once immediately after infection. The effectiveness of the dmg 
5 was expressed in EDeo values calculated by the Reed and Muench method from the survival rate 7 days after 
infection. 



Table 6 
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cpd. No. 


EDso (mg/k g) 
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(p o) . 5. 0 


(s c) 
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8 


2 0. 0 


(P o) . 2 8. 


3 ( s c ) 


1 0 


7. 0 7 (p o) . 14 


1 ( s c ) 


1 2 


5 . 


0 (p o) 


1 4 


5. 


0 (p 0.) 




1 6 


5. 


0 (p o) 




2 3 


7. 


1 (po) 




3 5 


2 0. 


0 (p o) 




3 9 


8. 


0 (p o) 




4 6 


8. 


0 (p o) 




4 8 


1 1. 


3 (p o) 




4 9 


1 . 


8 (p o) 




5 J 


8. 


0 (p o) 




5 3 


3. 


5 (p 0) 




5 4 


3. 


5 (p 0) 




5 5 


2. 


0 (p o) 




5 8 


8 . 


0 (p o) 




5 9 


1 1 . 


3 (p o) 




6 4 


2. 


8 (p o) 




6 5 


1 1 . 


3 (p o) 




7 0 


8. 


0 (p o) 




7 1 


8. 


0 (p o) 




7 3 


6. 


4 (po) 




7 5 


8. 


0 (p o) 




7 6 


8. 


0 (po) 




7 8 


8. 


0 (p o) 




8 6 


8. 


0 (p o) 




9 1 


1 1 . 


3 (p o) 





sc: Subcutaneous administration 
po: Oral administration 
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Th comp undsof this inv ntfon and salts thereof, having low toxicities and high antifungal activities with 
broad antifungal spectra as shown abov , can b us d (or prevention and tr atment f fungal inf ctions in hu- 
man b ings, dom stic animals and fowls. Th compoundsof this invention and salts th reof can also b used 
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as antifungal preparati ns for agricultural use. 

The compound (I) or Its salt can safely be administered to hunrtan beings, orally or parenterally, in p r se 
or in the form of a phanmaceutlcally acceptable composition in admixtures with a phanmaceutically acc ptabi 
carrier, excipient or diluent. A daily dosage of the present compound is not specifically limited, since it depends 
5 upon the state of the infection, age, sex, weight and sensitivity of a patient, administration route, period and 
Interval for administration and types of active ingredients. In the case of the orail dose for treatment of Candida 
infection for an adult, the daily dosage lies in a range of about 0.1 to 100 mg/Kg per day, preferably about 1 to 
50 mg/Kg per day. The present compound can be parenterafly administered as an ointment containing the com- 
pound (I) in an amount of about 0.1 to 100 mg per 1g. 
10 Examples of the oral administration preparations are powders, granules, pellets, capsules, sublingual tab- 

lets or die like, while examples of the parenteral administration preparations are ointments, lotion, injections, 
pessaries or the like. These preparations can be fonmulated t>y using a phanmaceuttoally acceptable solid or 
llquM carrier, excipient or diluent in accordance with a conventional method. Further, these preparations can 
also be prepared by optionally adding a binding agent, disintegrating agent, lubricant, coloring agent, flavour, 
IS solubilizer, stabilizing agent or the like. 

The compounds of the invention or salt thereof can also be used as an antifungal preparations for agricul- 
tural use which is used such that the amount of the compound (I) or its salt is about 3 to 300 g per 10 ares, 
preferably about 10 to 100 g per ares. The preparation may contain the active ingredient of 10 to 100 ppm. 
Further, the preparation may be directiy sprayed or drenched to plant The amount, concentration or method 
20 to be used may be changed for a safe and effective applicatton to plants. 

Examples of the preparations include emulsion, oil solution, nebula, water dispersible powders, powders, 
tablet or the like. These preparations can be formulated in accordance with a conventional method by dissolving 
or dispersing in a suitable liquid carrier, or mixing with or being adsorbing to a suitable solid carrier. These prep- 
arations may contain various additives (e.g., emulsifying agent, suspending agent, spreader , penerating agent, 
25 wetting agent, mucilage, stabilizing agent or the like). 

Examples of the liquid carriers to be used are water, alcohols (e.g., methyl alcohol, ethyl alcohol, n-propyl 
alcohol, isopropyt alcohol or ethylene glycol), ethers (e.g., dioxane or tetrahydrofuran), aliphatic hydrocarbons 
(e.g., kerosene or fuel oil), aromatic hydrocart>ons (e.g., benzene or toluene), halogenated hydrocarbons (e.g., 
methylene chloride or chloroform), acid amides (e.g., dimethylfonmamlde or dimethylacetoamide), esters (e.g., 
30 ethyl acetate or butyl acetate), nitrites (e.g., acetonitrile or propionitrile). These carriers can be used singly or 
as a mixture thereof in which two or more carriers are mixed in a suitable ratio. 

Examples of the solid carriers are vegetable powders (e.g., soybean flour, tobacco flour or wheat flour), 
mineral powders (e.g., kaolin or bentonite), alumina, sulfur powders, activated charcoals or the like. These car- 
riers may be used singly or as a mixture thereof in which two or more carriers are mixed in a suitable ratio. 
35 The concentration of the compound (i) or Its salt in emulsion, water disper8it>le powders or the like is akx>ut 

1 to 80 wt.%. The concentration of the compound (I) or its salt In oil solution or powders is about 0. 1 to 1 0 wt %. 
The concentration of the compound (I) or its salt in the granules or the like is about 5 to 50 wt%. These con- 
centrations can be changed depending upon the purpose of the use. 

The present invention will be explained herebelow with reference to the following Reference Examples, 
40 Woridng Examples and Preparations. 

The ratio of the solvent In the chromatography Is a volume ratio. The symbol "%" represents parts by weight 
if not specified. 

Reference Example 1 

45 

A mixture of (RS)-1-(2.4-difluorophenyl)-1-(1-mercaptocyclopropyl)-2-(1H-1,2,4-triazol-1-yl)ethanol (300 
mg), acetic anhydride (2.5 ml), pyridine (2.5 ml) and 4-dimethylaminopyridine (122 mg) was heated for 20 hours 
at SO'^C. The reaction mbcture was concentrated to dryness. To the concentrate was added ethyl acetate to filter 
off the insolubles. The filtrate was washed with water and a saturated aqueous saline solution, which was dried 

50 and then concentrated. The concentrate was subjected to a silk:a gel column chromatography for purificatton. 
Desired fractions were combined and concentrated, followed by recrystallization from ethyl acetate - isopropyl 
ether to give (RS)-1-(1-acetylthiocyclopropyl)-1-(2,4-drfluorophenyl)-2-(1H.1,2.4-triazol-1 -yl)ethyl acetate 
(320 mg) as pale yellow prisms. 

This product (200 mg) was dispersed in a 50% aqueous solutk>n of acetic acid (8 ml), to whteh chlorine 

55 gas was Introduced for two hours under ice-cooling. The reaction mixture was concentrated under reduced 
pressure, to which ethyl acetate was added, follow d by cooling. Crystalline precipitates wer collect d by fll- 
trati n toafford (RS)-1-(1-chlorosulfonylcyclopropyl)-1-(2,4-difluorophenyl)-2-(1 H-1,2.4-triazoi-1-yt)ethyl acet- 
ate (200 mg) as coloriess crystals. 
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m.p. 163-165*»C. 

IR^ ciTri(KBr) : 1755. 1610. 1600, 1425, 1375. 1210 

iH-NMR(DMSO-d6)6 : 0.50-0.70 (1H,m), 1.40-2.20 (3H.m), 2.09 (3H.S), 5.39 (1H,d.J=15Hz), 5.83 
s (1H,d,J=15H2) 7.15-7.45 (2H,m), 7-80 (IH.m), 8,11 (1H.s), 8.45(1H,s) 

Reference Example 2 

A mixture of (2R,3R)-2-(2.4-dlfluorophenyl)-3-mercapto-1-(1H-1,2,4-triazol-1-yl)-2-butanol (10 g), acetic. 

^0 anhydride (50 mg), pyridine (100 ml) and 4-dlmethyiamino pyridine (4.26 g) was heated for 24 hours at SO'^C. 
The reaction mixture was concentrated to dryness, to which ethyl acetate was added to filter off the insolubles. 

The filtrate was washed with water and a saturated aqueous saline solution, which was dried and then con- 
centrated. The concentrate was subjected to a silica-gel chromatography for purification to give (2R.3R)-3-acet- 
ylthio-2-(2,4-dlfluorophenyl)-1-(1 H-1,2,4-triazol-1-yl)-2-butyi acetate as a pale yellow solid. 

f^ This product was dissolved in a 50% aqueous solution of acetic acid (150 ml), to which chlorine gas was 

introduced for 3 hours under ice-cooling. The reaction mixture was concentrated under reduced pressure. The 
concentrate was dissolved In ethyl acetate (150 ml), which was washed with water and an aqueous solution 
of sodium hydrogencarbonate, then dried and concentrated to give (2R.3R)-3-chlorosuHbnyt-2-(2,4-difluoro- 
phenyl)-1-(1H-1,2,4-triazol-1-yl)- 2-bu1yl acetate (7.6 g) as a pale brown solid matter. 

20 m.p. 110-115<»C. 

IR^' cm-HKBr) : 1760. 1615. 1500. 1365. 1220, 1165 

1H-NMR (CDQa) 6 : 1.90 (3H.dd,J=7Hz. J=2.6Hz). 2.16 (3H.S). 5.15 (1H.q.J=7Hz), 5.36 {1H,d^=15H2), 
5.45 (1H, dd,J=15H2, J=2.2H2), 6.85-7.00 (2H.m), 7.40 (1H,m), 7.92 (1H.s), 7.94 (1H,s) 

25 

Woricing Example 1 

Bis[(2R.3R)-3-(2.4-difluorophenyl)-3-hydroxy-4-(1H-1,2,4-tria20l-1-yl)-2-butyl]dlsulfide (0.73 g) was dis- 
solved in dichloromethane (1 5 ml). To the solution was added, under ice-cooling, a carbon tetrachloride solution 

^ (1.6 ml) containing chlorine (0.11 g). The reaction mixture was stirred for one hour under ice-cooling, which 
was then added to a toluene solution of dimethylamine (20% solution, 1.45 ml). The mixture was stirred for 30 
minutes under Ice-cooling. The reaction mixture was washed with water and dried (MgS04). then the solvent 
was distilled off to leave N,N-dimethyl-[(2R.3R>-3-(2.4-difluorophenyl)-3-hydroxy-4-(1H-1,2,4-triazol-1-yl)-2- 
butane]sulfenamide (Compound 1) as a crude product. 

^ This product was dissolved in acetone (40 ml), to which a saturated aqueous solution of potassium per- 

manganate (3 ml) was added dropwise. Precipitates were filtered off, and the filtrate was concentrated under 
reduced pressure. The concentrate was dissolved in ethyl acetate. The solution was washed with water, dried 
and concentrated. The concentrate was subjected to a silica gel chromatography (eluent: hexane/ethyl acetate 
= 1/3) for purification, followed by recrystalllzation from ethyl acetate - isopropyl ether to give N.N-dimethyl- 

^ [(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1H-1,2,4-triazol-1-yl)-2-butane]sulfonamide (Compound 2, 127 
mg) as coloriess needles. 
m.p. 182-183*>C. 

IRv cm-1 (KBr): 3400, 161 5. 1 500, 1 325, 1 145. 1 120 

1H-NMR (CDCI3) S 1.16(3H.d.J=7Hz). 3.02(6H,s), 3.88(1 H.q.J=7H2). 4.92(1H.s), 

5.04(1 H.dd.J=14H2.1.4Hz). 5.14(1 H.d.J=14Hz), 6.68-6.85(2H,m). 7.25-7.40(1 H.m), 7.65(1H,s). 7.95(1H.s) 

Elemental Analysis for Ci4Hi8F2N403S: 

Calcd.: C. 46.66; H, 5.03; N, 15.55 

_ Found: C, 46.59; H, 4.95; N, 15.67 
so 

Working Example 2 

Bis[(2R.3R)-3-(2.4-difluorophenyl)-3-hydroxy-4-(1H-1.2.4-triazol-1-yl)-2-butyl]disulfide (0.50 g) was dls- 
^ solved in dichloromethane (20 ml). To the solution was added dropwise, under ice-cooling, a carbon tetrachlor- 
id solution (0.88 ml) containing chlorine (62 mg). The mixture was stirred for 20 minut s und r ice-cooling, 
th n th reaction mixtur was added to a dichlorom than solution (5 mi) of n-butylamine (0.26 g), which was 
stirr d for 30 minutes under ice-cooling. The reaction mixture was washed with wat rand dried, th nth solvent 
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was distill d off to giv a cmd product of N-butyl-[(2R,3R)-3-(2,4-difluoroph nyl)-3-hydroxy-4-(1 H-1 .2,4-tria. 
zol-1>y!)-2-butan ]sulf namid (Compound 3). 

This crude product was dissolved in aceton (20 nnl), to which a saturated aqueous soluti n of potassium 
permanganate (4 ml) was added dropwise. The reaction mixture was subjected to filtration, and the filtrate was 
5 concentrated under reduced pressure. To the residue was added ethyl acetate (30 ml) to separate into two lay- 
ers. The organic layer was washed with water, then dried, which was concentrated under reduced pressure. 
The concentrate was purified by means of a silica gel column chromatography to give N-butyl-[(2R,3R)-3-(2,4- 
difluorophenyl>'3-hydroxy-4'(1 H-1 ,2,4-triazol-1-yl)-2-butane]sulfonamide (Compound 4, 0.25 g) as a coloriess 
oily product This product was processed with a 4N-hydrogen chloride ethyl acetate solution to give Compound 
10 4 hydrochloride (252 mg) as coloriess powder. 

m.p.146-152«C. 

IR v cm-i (KBr) : 3400, 3140, 1610, 1510. 1420, 1320, 1150, 1130 

^H-NMR (CDCI3) 5 : 0.90(3H,t,J=7Hz). 1.06(3H,d.J=7Hz), 1.20-1.60(4H,m). 3.04(2H.m), 
IS 3.70(1 H,q,J=7Hz). 4.87(1 H,d,J=14Hz), 5.22(1 H,d,J=14Hz). 6.87(1H,m). 7.10-7.28(2H,m), 7.42(1H,NH), 
7.71(1H,s), 8.56(1H.s) 
SIMS: 389 (MKT) 

Working Example 3 

20 

Bis[(2R,3R)-3-(2.4-drfluorophenyl)-3-hydroxy-4-(1H-1,2,4-triazol-1-yl)-2-butyqdisul^^ (1.0 g) was dis- 
solved in dichloromethane (20 ml). To the solution was added dropwise, under ice-cooling, a carbon tetrachlor- 
ide solution of chlorine (1M solution, 2 ml). The mixture was stirred for 20 minutes under ice-cooling, then the 
reaction mixture was added to a dichloromethane solution (10 ml) of cydohexytamine (0.70 g), followed by stir- 
25 ring for 30 minutes under ice-cooling. The reaction mixture was washed with water and dried, then concentrated 
to give a crude product (1.4 g) of N-cyclohexyi-[(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1H-1,2,4-triazol- 
1-yl)-2-butane]sulfenamide (Compound 5). 0.4 g of this product was subjected to a silica gel chromatography 
(eluent hexane/ethyl acetate = 1/2) for purification to gh/e a Compound 5 (0.26 g) as a coloriess resinous sub- 
stance. 

30 1H-NMR (CDCI3) 6 : 1.21(3H,d.J=7Hz), 1. 0-2.20(1 OH.m), 2.66(1H,m). 3.20(1 H,q.J=7Hz), 

4.88(1 H,dd.J=14Hz, J=1.2Hz), 5.10(1H,d,J=14Hz), 6.17(1H,s), 6.68-6.84(2H.m), 7.38(1H,m). 7.70(1H,s), 
7.95(1 H,s) 

Woridng Example 4 

35 

In acetone (50 ml) was dissolved the crude product (1 .0 g) of N-cyclohexyt-[(2R,3R)-3-(2,4-difluorophenyl)- 
3-hydroxy-4-(1H-1.2,4-triazol-1-yl)-2-butane]sulfenamide (Compound 5) obtained in Working Example 3. To 
the solution was added dropwise a saturated aqueous solution of potassium permanganate (6.4 mf ). Insolubles 
were filtered off, and the filtrate was concentrated under reduced pressure. The concentrate was dissolved in 

40 ethyl acetate, washed with water and a saturated aqueous saline solutton, and dried, then the solvent was dis- 
tilled off under reduced pressure. The residue was subjected to a sOica gel chromatography (eluent: hexane- 
/ethyl acetate = 1/2) for purification to give N-cydohexyl-[(2R.3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1H- 
1 ,2,4-triazol-1-yl)-2-butane]sulfbnamlde (Compound 6, 0.64 g) as a coloriess solid. This product was process- 
ed with hydrogen chloride, followed by recrystallization from methanol - ethyl acetate to give Compound 6 hy- 

45 drochloride (0.62 g) as coloriess needles. 
m.p.152-169*'C. 

IR^ cm-i (KBr): 3150, 2930. 1610. 1500, 1420. 1320, 1145. 1130 

1H-NMR (DMSO-de) 6 : 1.08(3H.d.J=7Hz). 1:1 5-1. 95(1 OH.m). 3.23(1H,m). 3.67(1 H.q.J=7Hz), 
^ 4.92(1 H,d,J=14Hz). 5.25(1 H.d,J=14Hz), 6.88(1H,m), 7.10-7.30(2H,m), 7.48(1H,NH), 7.79(1H,s). 8.68(1H,s) 

Woricing Example 5 

Using bis[(2R.3R)-3-(2.4-difluorophenyl)-3-hydroxy-4-(1H-1,2,4-triazol-1-yl)-2-butyl] disulfide (1.0 g). 
^ chlorin (0.15 g) and morph lin (0.61 g). substantially th sam reaction as in Working Exam pi 3 was con- 
ducted to giv N-[(2R,3R)-3-(2.4-difluoroph nyl)-3-hydroxy-4-(1H-1,2,4-triazol-1-yl)-2-butylsulf nyl] morpho- 
line (Compound 7, 0.53 g) as a c loriess solid. 
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in.p.119-12rc. 

IR^' cm-i (KBr): 3270, 1610, 1500, 1278. 1265, 1106 

^H-NMR (CDCIa) 5 : 1 .25(3H,d.J=7.4Hz), 3.08{4H.m). 3.42(1 H.q.J=7.4Hz), 3.75(4H.m), 
4.86(1 H,d.J=14Hz). 5.10(1H,d,J=14Hz), 5.81(1H,s,OH), 6.76(2H,m), 7.39(1 H,m), 7.74(1 H,s), 7.88(1 H,s) 

Woiklng Example 6 

4-[(2R,3R)-3-(2.4-difluorophenyl)-3-hydroxy-4-(1H-1.2,4-triazoI-1-yl)-2-butylsulfeny^ (Confv 
pound 7, 0.5 g) obtained in Working Example 5 was subjected to oxidation with potassium pemfianganate like- 
wise in Working Example 4 to give 4-[(2R,3R)-3-(2,4-difiuorophenyl)-3-hydroxy-4.(1 H-1 ,2,4-trlazol-1 -yl)-2-bu- 
tylsutfbnyl] morpholine (Compound 8, 0.32 g) as colorless needles. 

m.p.157-168«C 

IR-V cm-i'(KBr): 3410, 1620, 1600, 1505. 1340. 1255, 1155. 1130 

1H-NMR (CDQs) 6 : 1.18(3H,d.J=7.2Hz), 3.35-3.60(4H,m). 3.64-4.00(4H,m). 3.83(1 H,q,J=7.2Hz), 
5.01(1 H.dd.J=14Hz, J=1 .4Hz), 5.04(1 H,s). 5.21(1H.d,J==14Hz), 6.68-6.85(2H,m), 7.23-7.40(2H.m). 7.70(1 H,s), 
7.89(1 H,s) 

Elemental Analysis for C16H20F2N4O4S: 
Calcd.: C. 47.75; H, 5.01 ; N. 1 3.92 
Found: C. 47.87; H. 5.18; N, 14.00 

Working Example 7 

Using bis[(2R,3R)-3-(2.4-difluorophenyl)-3-hydroxy-4-{1H-1.2.4-triazol-1-yl)-2-butyl] disulfide (2.0 g), 
clilorine (0.31 g) and cyclopropylamine (0.80 g), substantially the same reaction as in Working Example 3 was 
allowed to proceed to give N-cyclopropyi-[(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1H-1,2.4-triazol-1-yl)- 
2-butane]suifenamlde (Compound 9). This compound was subjected, likewise in Working Example 4, to oxi- 
dation with potassium permanganate to give N-cydopropyl- [(2R,3R)-3-(2.4-dlfluorophenyl)-3-hydroxy-4-(1H- 
1 .2,4-triazol-1-y!)-2-butane]suWbnamide (Compound 10) as a colorless solid substance. This product was proc- 
essed with hydrogen chloride to give lO-hydrochloride (221 mg) as colortess needles. 

m.p.141-153*»C. 

IR^ cm-MKBr): 3430.3100, 1620. 1505, 1425. 1320. 1150. 1140 

1H-NMR (DMSO-de) 6 : 0.40-0.80(4H.m), 1.09(3H.d,J=7Hz). 2.57(1H.m), 3.86(1 H.q.J=7Hz). 
4.88(1 H,d,J=14Hz). 5.30(1 H.d.J=14Hz). 6.89(1H,m), 7.10-7.30(2H,m). 7.7-7.95(1 H.NH), 7.82(1H.s). 
8.71 (1H.S) 

Working Example 8 

Using bis[(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1H-1,2.4-triazol-1-yl)-2-butyl] disulfide (2.0 g), 
chlorine (0.31 g) and a 40% methanol solution of dimethylamine (1.62 g), substantially the same reaction as 
in Working Example 3 was allowed to proceed to give a crude product of N-methyl-[(2R.3R)-a-(2,4-dffluoro- 
phenyl)-3-hydroxy-4-(1H-1,2,4-triazol-1-yl)-2-butane]sulfenamide (Compound 11). This crude product was 
subjected, likewise in Working Example 4, to oxidation with a saturated aqueous solution of potassium per- 
manganate (18 ml) to give N-methyl-[(2R.3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1H-1,2,4-trlazoi-1-yl)-2-bu- 
tane]sulfonamide (Compound 12) as a colorless solid substance. This product was processed with hydrogen 
chloride, followed by recrystallization from methanol - ethyl acetate to give Compound 12- hydrochloride (584 
mg) as coloriess needles. 

m.p.148-163X. 

IRv cm-^ (KBr): 3100. 1616. 1500. 1420, 1320, 1150, 1130 

1H-NMR (DMSO-dc) 5 : 1.07(3H.d,J=7Hz), 2.69(3H,br-s), 3.75(1 H.q.J=7Hz), 4.89(1 H,d,J=14Hz), 
5.26(1 H,d.J=14Hz). 6.88(1H,m), 7.10.7.28(2H,m). 7.35(1 H.m.NH). 7.84(1H,s), 8.75(1H,s) 
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W fking Example 9 

Using bis[(2R.3R)-3-(2.4-dlflu rophenyl)-3-hydroxy-4-(1H-1.2,4-tiiazol-1-yi)-2-butyl) disulfid (1.0 g). 
chlorine (0.1 5 g) and a 70% ethanol solution of ethylamine (0.46 g), substantially the satne reaction as in Work- 
ing Example 3 was allowed to proceed to give a crude product of N-ethyl-[(2R,3R)-3-(2,4-difluorophenyl)-3- 
hydroxy-4-(1H-1,2,4^triazol-1-yt)-2-butane]sulfenamide (Compound 13). This product was subjected, likewise 
in Working Example 4, to oxidation with a saturated aqueous solution of potassium permanganate (17 ml) to 
give N-ethyl-[(2R.3R)-3-(2,4-difluorophenyi)-3-hydroxy-4-(1H-1,2.4-triazol-1-yl)-2-butane]sulfonamld^ (Com- 
pound 14) as a colorless solid substance. This product was processed with hydrogen chloride, followed by re- 
crystallization from ethyl acetate to give Compound 14 hydrochloride (172 mg) as colorless powder. As sec- 
ondary crystals, 61 mg of the hydrochloride was further obtained. 

m,p.128-140''C. 

IRv cnrri (KBr): 3125. 1615. 1500. 1420. 1320. 1155. 1135 

1H-NMR (DMSO-de) S : 1.07(3H,d.J=7Hz). 1.12(3H.t,J=7Hz), 3.09(2H,m). 3.70(1 H.q.J=7Hz), 
4.88(1 H,d,J=14Hz), 5.24(1 H,d,J=14Hz), 6.87(1 H,m), 7.1 0-7.30(2H,m), 7.45(1 H,m,NH), 7.76(1 H,s), 8.63(1 H,s) 

Working Example 10 

Using bis[(2R.3R)-3-(2.4-dif1uorophenyl)-3>hydroxy-4-(1H-1,2.4-triazol-1-yl)-2-butyl] disulfide (1.0 g). 
chlorine (0.15 g) and n-propylamine (0.42 g). substantially the same reaction as in Working Example 3 was 
allowed to proceed to give a crude product of N-propyi-[(2R,3R)-3-(2.4-drfluorophenyl)-3-hydroxy-4-(1H-1.2.4- 
triazot-1-yt)-2-butane]sulfenamide (Compound 15). This product was subjected, likewise in Working Example 
4, to oxidation with a saturated aqueous solution of potassium permanganate (1 6 ml) to give N-propyl-[(2R.3R)- 
3-(2,4-difluorophenyl)-3-hydroxy-4-(1H-1.2,4-triazol-1-yl)-2-t>utane]sulfonamide (Compound 16) as a odor- 
less solid substance. This product was processed with hydrogen chloride, followed by recrystallization from 
methanol -ethyl acetate to gh^e Compound 16-hydrochloride (638 mg) as colorless scales. 

m.p.149-164«C. 

IR.V cnr^ (KBr): 3130. 1615. 1500. 1420, 1320, 1150. 1130 

^H-NMR (DMSO-de) 6 : 0.90(3H.t.J=7Hz). 1 .07(3H.d.J=7Hz). 1.50(2H.q.J=7Hz). 3.01(2H.m). 
3.70(1 H.q.J=7Hz). 4.89(1 H.d.J=15Hz). 5.26(1 H,d.J=15Hz). 6.88(1H.m). 7.1 0-7.3 0(2H,m). 7.46(1 H.m,NH). 
7.79(1H.s),8.69(1H,s) 

Working Example 11 

In dichloromethane (40 ml) was dissolved bis[(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1H-1,2,4-tria- 
zol-1-yl)-2-butyl]disulfide (3.0 g). to which was added dropwise, under ice-cooling, a carbontetrachloride sol- 
ution (6.6 ml) containing chlorine (0.46 g). The reaction mixture was stirred for 5 minutes under ice-cooling, to 
which was added l-tert-butoxycarbonyl piperazlne (2.45 g), followed by addition of triethytamine (1 .47 ml) drop- 
wise. The reaction mixture was stirred for 15 minutes under ice-coolingp which was washed with water, dried 
and concentrated. The concentrate was subjected to silica get chromatography (eluent: hexane/ethyl acetate 
= 1/2) for purification to give N-tert-butoxycarbonyl-4-[(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1H-1,2,4- 
triazol-1-yl)-2-butylsulfenyl]piperazine (Compound 17, 3.0 g) as a cdoriess solid substance. 

m.p.116-117''C. 

IRv cm-1 (KBr): 3170, 1710. 1618. 1500, 1420, 1130 

1H-NMR (CDQa) 5 : 1.24(3H,d,J=7H2). 1.47(9H,s). 3.03(4H.m), 3.41(1H,q,J=7Hz). 3.50(4H.m), 
4.85(1 H.d.J=14Hz), 5.10(1H,d,J=14Hz), 5.72(1 H,s), 6.75(2H,m), 7.37(1 H.m), 7.73(1 H,s), 7.87(1 H,8) 

Worthing Example 12 

In acetone (i50 ml) was dissolved 1-tert-butoxycarbonyl-4-[(2R,3R)-3-(2,4-difluorophenyf)-3-hydroxy-4- 
(1H-1,2.4-triazol-1-yl)-2-butylsulfenyl] piperazlne (Compound 17, 2.0 g) obtained in Working Example 1 1. The 
soluti n was subjected to oxidation with a saturat d aqu us solution of potassium p mnanganate (16ml) to 
give 1-t rt-butoxycarbonyl-4-[(2R.3R)-3>(2,4-diflu rophenyl)-3-hydroxy-4-(1H-1,2,4-triazol-1-yt)-2- 

butylsulfenyllpiperazlne (Compound 18, 0.95 g) as colorless p wder. 
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IFS cnr^ (KBr) : 3420, 1695. 1615, 1500. 1420. 1360. 1245. 1165. 1135 

iH-NMR(CDCl3) 6 : 1.08(3H,dd.J=7H2. J=2.4Hz), 1.46(9H.s). 3.05-3.26(5H.m). 3.45-3.65(4H.m), 
4.67(1H.d.J=14Hz). 5.36(1 H,d,J=14Hz). 6.00(1 H,S,OH), 6.70-6.90(2H.m). 7.40-7.56(1 H,m). 7.83(1H.s). 
7.93(1 H,s) 

Working Example 13 

In dichloromethane (60 ml) was dissolved 1-tert-butoxycarbonyl-4-[(2R,3R)-3-(2.4-difluorophenyl)-3- 
hydroxy-4-(1H-1,2,4-triazol-1-yl)-2-butylsu»fenyll piperazine (Compound 17, 2.9 g) obtained in Working Exam- 
ple 11 To the solution was added portionwise, under Ice-cooling, m-chloroperbenzoic acid (3.20 g). and the 
mixture was stirred for 2 hours at room temperatures. The.reaction mixture was washed with an aqueous sol- 
ution of sodium hydrogencarbonate. dried and concentrated. The concentrate was subjected to silica gel chro- 
matography (eluent: hexane/ethyl acetate = 1/2) for purification. The object fraction was concentrated to give 
1-tert-butoxycarbonyl-4.[(2R.3R)-3-(2.4-difluorophenyl)-3--hydroxy-4-(1H-1.2.4.triazol^ 
piperazine (Compound 19, 1 .98 g) as a colorless solid substance. 

m.p. 106-1 lO^'C. 



IRv cm-^ (KBr): 3530. 1705, 1615. 1500. 1420, 1320. 1140 

1H-NMR (CDCI3) 6 : 1.15(3H.d.J=7Hz). 1.48(9H.s), 3.30-3.65(8 H.m), 3.82(1 H.q,J=7Hz). 
5.01(1 H,d,J=14Hz), 5.03(1H.s), 5.22(1 H.d.J=14Hz). 6.68-6.83(2H,m). 7.24-7.38(1 H.m). 7.70(1H.s), 
7.89(1 H,s) 

Working Example 14 

In ethyl acetate (50 ml) was dissolved 1-tert-butoxycarbonyl-4.I(2R,3R)-3-(2.4-difluorophenyl)-3-hydroxy- 
4-(1H-1.2,4-triazol-1-yl)-2-butylsulfonyl] piperazine (Compound 19. 1.9 g). To the solution was added a 4N- 
hydrochloric acid ethyl acetate solution (25 ml), and the mixture was stirred for 30 minutes at room tempera- 
tures The reaction mixture was concentrated to dryness, and the concentrate was crystallized from methanol 
- ethyl acetate to give 1-[(2R.3R)-3-(2.4- drfluorophenyl)-3-hydroxy-4-(1H-1.2.4-triazoM-yl)-2-butylsulfonyl] 
piperazine (Compound 20) dihydrochloride (1 .72 g) as a colorless solid substance. 



IR V cm-1 (KBr): 3430. 1610. 1500, 1420. 1330. 1300. 1140. 1130 

1H-NMR (DMSO-de) « : 1 .08(3H,d. J=7Hz). 3.18(4H,m), 3.63(4H,m>, 4.00(1 H.d.J=7Hz), 
4.88(1H,d.J=:14Hz), 5.20(1 H.d.J=14Hz), 6.70-7.00(2H,m), 7.77(1H,s). 8.57(1H.s) 

Working Example 15 

In dichloromethane (40 ml) was dissolved bis[(2R,3R)-3-(2,4-difluorophenyl-3-hydroxy-4.(1H-1.2.4-tria- 
zol-1-yl)-2-butyl]disulfide (1 .5 g). To the solution was added dropwlse, under ice-cooling, a carbon tetrachloride 
solution (3.3 ml) containing chlorine (0.23 g). The reaction mixture was stin^ed for 5 minutes under ice-cooling, 
to which was added 4-bromoanillne (1.34 g), followed by dropwise addition of triethyiamine (0.72 ml). The re- 
action mbcture was stirred for 1 5 minutes under Ice-cooling, which was then washed with water, dried and con- 
centrated. The concentrate was subjected to a silica gel chromatography (eluent hexane/ethyl acetate = 1/2) 
for purification to give N-(4-bromophenyl)-[(2R.3R>-3-(2.4-difluorophenyi)-3-hydroxy-4-(1H-1,2.4-triazol-1-yl)- 
2-butane]sulfenamide (Compound 21. 1.62 g) as a pale brown solid substance. 



IRv cm-UKBr):3380,1610, 1590. 1500, 1480.1270 

1H-NMR (CDCI3) 5 : 1 .07(3H.d.J=7Hz), 3.34(1 H,dq,J=1.4Hz, J=7Hz). 4.93(1 H.d,J=14Hz), 5.00(1H,s), 
5.14(1 H.d.J=14Hz). 6.68-6.82(2H.m), 6,96(2H,dt,J=2Hz, J=9Hz). 7.33(2H,dt. J=2Hz, J=9Hz), 7.30- 
7.50(1H,m), 7.81(1H,m). 7.84(1H,s) 

Working Example 16 

Indichldromethan (40 ml) was dissolv d N-(4-bromoph nyl)-[(2R.3R)-3-(2.4-difluoroph nyl)-3-hydroxy- 
4-(1 H-1 ,2,4-triazol-1-yl)-2-butan ]sulf namid (Compound 21, 1 .31 g) obtained in Woricing ExampI 1 5. To th 
solution was add dportionwis . under ice-cooling, m-chloro perb nzoic acid (1.75 g), and the mixtur was stir- 
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redf r 14 hours at room temperatures. Th r action mixture was washed with an aqueou s lution f sodium 
hydrogen carbonat , dried and concentrat d. The concentrate was subject d to a silica g I chromatography 
( luent: h xan /ethyl acetat = 1/2) for purificati n. The object fraction was concentrated to give N-(4-bromo- 
phenyl)-((2R, 3R)-3-(2,4-difluorophenyt)-3-hydroxy-4-(1H-1,2,4-triazol-1-yl)-2-butane]sulfonamide (Conv 
5 pound 22) as a colorless solid substance. This product was processed with hydrogen chloride, followed by re- 
crystallization from methanol - ethyl acetate to give Compound 22 hydrochloride (868 mg) as colorless prisms, 
m.p. 164-1 78«»C. 

IR V cnrri (KBr): 1615. 1590. 1490. 1420. 1330, 1150, 1135 

^H-NMR (DMSO-de) 6 : 1.06(3H,d.J=7Hz), 3.78(1 H,q,J=7Hz), 4.82(1 H.d,J=14Hz), 5.32(1 H,d,J=14Hz). 
6.87(1 H,m). 7.04-7.25(2H,m), 7.27(2H,d,J=9Hz), 7.56(2H,d,J=9Hz), 7.75(1 H,s), 8.62(1 H.s) 

Working Example 17 

Using bis[(2R.3R)-3-(2.4-difluorophenyl-3-hydroxy-4-(1 H-1 .2.4-tria2ol-1-yl>-2-butyl]disumde (1 .5 g). 
chlorine (0.23 g), N-phenylpiperazine (1.05 g) and triethylamine (0.72 ml), substantially the same procedure 
as in Working Example 15 was allowed to proceed to give 1-[(2R,3R)-3-(2,4-dif1uorophenyl)-3-hydroxy-4-(1H- 
1,2.4-triazol-1-yl)-2-butylsulfenyl]-4-phenylpiperazine. This product was dissoh^ed in acetone (70 ml), to which 
was added a saturated aqueous solution of potassium permanganate (70 ml) to cause oxidation. The reaction 
mbcture was subjected to filtration, and the filtrate was concentrated. The concentrate was dissolved in ethyl 
acetate, washed with water, dried and concentrated. The concentrate was subjected to a silica gel chromatog- 
raphy (eluent hexane/ethyl acetate = 1/1) for purtflcation to give 1-[(2R,3R)-3-(2,4-difluorophenyl-3-hydroxy- 
4-(1H-1.2.4-triazol-1-yl)-2-butylsulfonyl] -4-phenylpiperazlne (Compound 23, 312 mg) as pale yellow powder. 
m.p.135-137*»C. 

IR >J cm-1 (KBr): 3430. 1615, 1600. 1500, 1340. 1280, 1130 

1H-NMR (CDCI3) 6 : 1.20(3H.d,J=7Hz). 3.27(4H.m). 3.64(4H,m). 3.86(1 H.q,J=7Hz), 5.03(1 H.s) 
5.03(1 H,dd.J=1 4Hz, J=1Hz), 5.23(1 H.d.J=14Hz), 6.68-6.85(2H,m), 6.90-7.Q2(3H,m), 7.28-7.40(3H.m), 
7.69(1 H.S), 7.90(1 H,s) 

Woricing Example 18 

In dichloromethane (10 ml) was dispersed 1-[(2R.3R)-3-(2,4-drf]uorophenyl)-3-hydroxy-4-(1H-1,2,4-tria- 
zol-1-yl)-2-butylsulfonyl] piperazine-dihydrochloride (Compound 20, 0.20 g) obtained in Working Example 14.. 
To the dispersion were added, under ice-cooling, triethylamine (0.20 ml) and 4-trlfluoromethylbenzoyl chloride 
(0.1 3 g). The mixture was stirred for 30 minutes at room temperatures. The reaction mbcture was then concen- 
trated under reduced pressure. The concentrate was dissolved in ethyl acetate, washed with water, dried and 
concentrated. The concentrate was 8ubjec:ted to a silica gel chromatography (eluent hexane/ethyl acetate = 
1/3) for purification. The object fraction was concentrated, which was processed with hydrogen chloride, fol- 
lowed by adding thereto isopropyl ether to give 1-[(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1H-1,2,4-tria- 
zol-1-yl)-2-butylsulfbnyl]-4-(4-trifluoromethylbenzoyl)piperazine (Compound 24)- hydrochloride (167 mg) as 
ooloriess powder. 

IR V cnri (KBr): 3420, 1630, 1610, 1500. 1435, 1320, 1120 

iH-NMR (DMSO-de) 5 : 1.04(3H,d,J=7Hz). 3.30-3.85(8H,m). 3.89(1 H.q,J=7Hz), 4.88(1 H,d,J=14Hz), 
5.19(1 H,d,J=14Hz), 6.91(1H.m). 7.08-7.28(2H,m), 7.68(2H,d,J=8Hz), 7.69(1H,s), 7.84(2H,d,J=8Hz), 
8.52(1 H.8) 

Woricing Example 19 

in dichloromethane (10 ml) was dispersed 1-[(2R,3R)-3-(2,4-difluoropheny1)-3-hydroxy-4-(1H-1,2,4-tria- 
zol-1-yl)-2-butylsulfonyl] piperazine-dihydrochloride (Compound 20, 0.40 g) obtained in Working Example 14. 
To the dispersion were added, under ice-cooling, triethylamine (0.40 ml) and acetic anhydride (0.13 g). The 
mixture was stirred for 30 minutes under ice-cx>oling. The reaction mixture was then washed with water, dried 
and concentrated. The c nc ntratewassubj cted to a silica gel chromatography ( luent: dichloromethane/me- 
thanol = 20/1) for purificatton. The obj ct fraction was concentrat d and processed with hydrog n chlorid , f I- 
lowed by addition of is propyl th rt giv 1-acetyl-4-[(2R,3R)-3-(2.4-diflu roph nyl)-3-hydr xy-4-(1H-1,2.4- 
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triaz |.1-yl)-2-butylsulfonyl]piperazin (Compound 25).hydrochl ride (336 mg) as colori ss powd r. 
IR V cnri (KBr): 3430. 1615. 1500. 1420. 1315. 1140 

^H-NMR (DMSO-de) 8 : 1.04(3H.d,J=7Hz), 2.03(3H,s). 3.20-3. 60(8 H,m), 3.88(1 H.q,J=7Hz). 
5 4.89(1H,d,J=15Hz), 5.20(1H,d.J=15Hz), 6.90(1H,m), 7.10-7.25(2H.m), 7.78(1H.S). 8.60(1H.s) 

Working Example 20 

In methanol (6 ml) were dissolved 1-[(2R.3R)-3^(2.4-difluorophenyl)-3-hydroxy-4-(1H-1 .2.4-triazol-1-yl)-2- 
10 butylsulfonynpiperazlnedihydrochloride (Compound 20, 0.40 g) and 3-chloromethyl-4.methyl-4H-1 .2.4-triazo- 
le hydrochloride (255 mg). To the solution was added 1 N-methanol solution of sodium methylate (3.69 ml), and 
the mixture was heated at 70«'C for 14 hours, then the reaction mixture was concentrated. The concentrate was 
dissolved in dichloromethane (30 ml), washed with water, dried and concentrated. The concentrate was recrys- 
tallized from ethyl acetate to give 1-[(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1H-1.2.4-triazol-1-yl)-2-bu- 
is tyl-sulfonyl]-4-(4.methyl-4H-1 .2,4-triazol-3-ylmethyl) piperazine (Compound 26. 1 08 mg) as pale yellow crys- 
tals. 

m,p.210-211*'C. 

IR V cm-1 (KBr): 3430. 1615. 1530. 1500. 1320. 1270. 1140. 1120 
^ 1H-NMR (CDCI3) S : 1.16(3H.d,J=7Hz). 2.67(3H.d.J=7Hz). 3.50(4H.m). 3.77(3H.s). 3.82(2H.s). 

5.00(1H,d,J=14Hz), 5.03(1H.s), 5.20(1 H.d,J=14Hz), 6.68-6.84(2H,m). 7.25-7.40(1 H.m). 7.69(1H.8), 
7.88(1 H.s), 8.12(1 H,s) 
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Working Example 21 

Using bls[(2R.3R)-3-(2,4-difluoropfenyl)-3-hydroxy-4-(1H-1.2.4-triazol-1-yl)-2-butyl] disulfide (2.0 g), 
chlorine (0.31 g) and pyrrolidine (1 .0 g). substantially the same reaction as in Worthing Example 1 5 was allowed 
to proceed to give 1-[(2R.3R)-3-(2.4-difluorophenyi)-3-hydroxy-4-(1 H-1 .2.4-triazol-1-yl)-2-butylsulfenyl] pyrro- 
lidine (Compound 27). This product was dissolved in acetone (70 ml), which was oxidized with a saturated aqu- 
eous solution of potassium penmanganate (50 mi). The reaction mbcture was subjected to filtration. The filtrate 
was concentrated, which was dissolved In ethyl acetate. The solution was washed with water, dried and con- 
centrated The concentrate was subjected to a silica gel chromatography (eluent hexane/ethyl acetate = 1/2) 
for purification to give 1.[(2R.3R)-3^(2.4-difluorophenyl)-3-hydroxy-4-(1H-1,2.4-triazd-1-yl)-2-butyisulfo 
pyrrolidine (Compound 28, 0.58 g) as coloriess needles. 

m.p.149-150*»C. 



IR V cm-i (KBr): 1610. 1500. 1320, 1185. 1320 

iH-NMR(CDCl3) 6 : 1.20(3H.d.J=7Hz). 1.98(4H,m). 3.50(4H.m). 3.89(1 H,q.J=7 Hz). 4.94(1 H.s). 
40 5.04(1H,d.J=15Hz). 5.16(1H.d,J=15Hz). 6.67-6.84(2H.m). 7.33(1H.m). 7.65(1H.s). 7.98(1H,s) 

Woricing Example 22 

In dichloromethane (5 ml) was dispersed (RS)-1-(1-chlorosulfdnylcyclopropyl)-1-(2.4-difluorophenyl)-2- 
45 (1 H-1 .2.4-triazol-1 -yl)ethyl acetate (50 mg). To the dispersion were added n-butylamine (80 mg) and 4-dimethyl 
aminopyridine (1 3.8 mg). and the mixture was stirred for 14 hours at room temperatures. To the reaction mixture 
was added ethyl acetate (30 ml), which was washed with water, dried and concentrated. The concentrate was 
subjected to a sHIca gel chromatography (eluent hexane/ethyl acetate = 1/2) for purification. The object fraction 
was concentrated, followed by recrystallization from isopropyl ether to give (RS)-l-(l-N-butylsulfamoylcyclo- 
50 propyl)-1-(2.4-dffluorophenyl)-2-(1H-1.2,4-hiazoi-1-yl)ethyl acetate (Compound 29. 11 mg) as coloriess nee- 
dies. 

m.p.119-121*'C. 

IR V cnr^ (KBr) : 1750. 1690. 1510.-1365, 1290, 1265, 1210, 1135 
^ iH-NMR(CDa3) 6 : 0.84(3H,U=7Hz), 0.75-1 .70(8H,m), 2.07(3H.s), 2.55(1H.m), 2.83(2H,m), 

5.52(1H.d.J=14Hz). 6.11(1H.d.J=14Hz). 6.84-7.1 0(2H,m), 7.54(1H.m). 7.97(1H.s). 8.39(1H,s) 
SIMS(mAt) : 443 (MH^) 
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Working Example 23 

In dtchloromethane (15 ml) was dissolved (2R,3R)-3-chlorosulfonyl-2-(2,4-difluorophenyl)-1-(1H- 1,2,4- tri- 
azol-1-yl)-2-butyl acetate (0.5 g). To the solution was added, under ice-cooling, 1-phenylpiperaztne (0.27 g). 

5 The reaction mixture was stirred for 10 minutes under ice-cooling, which was then concentrated. The concen- 
trate was subjected to a silica gel chromatography (eluent: hexane/ethyl acetate = 1/2 ethyl acetate) for pur- 
ification to give, as the first eluate, 1-[3-(2,4-difluorophenyl)-4-(1H-1,2,4-triazol-1-yl)-2-tHitan-2-ylsulf6nyl]-4- 
phenytplperazine (isomer B, Compound 31^ 0.05 g) as a pate brown solid substance and, as the second eluate, 
1-[3-(2,4-dif1uorophenyl)-4-(1H-1,2,4-triazol'1-yl)-2-buten-2-ylsulfonyl]-4-phenylpiperazlne (isomer A. Com- 

10 pound 30; 0.18 g) as a pale brown solid substance. 

Isomer A 



IS IR V cm-i (neat): 1590. 1500. 1330. 1260, 1220, 1160, 1130 

iH-NMR(CDCl3) 6 : 2.43(3H.s). 3.15(4H.m). 3.32(4H.m), 4.95(1 H,d,J=15Hz), 5.24(1 H.d,J=15Hz). 6.65- 
7.00(6H,m), 7.20-7.35(2H,m), 7.70(1 H.s). 7.89(1 H,s) 

Isomer B 

20 

IR V cm-1 (neat): 1590, 1500. 1330, 1260. 1220. 1160, 1135 

1H-NMR(CDCI3) : 1.89(3H,s). 3.30(4H.m), 3.57(4H,m). 5.49(1 H,d,J=15Hz), 5.90(1 H,d,J=15Hz), 6.75- 
7.1 0(6H,m). 7.25-7.40(2H,m), 7.79(1 H.s). 7.94(1 H,s) 

25 

Working Example 24 

In dichloromethane (4 ml) was dissolved (2R,3R)-3-chlorosutfonyl-2-(2,4-drfluoropheny1)-1-(1 H-1,2,4-tria- 
zol-1-yl)-2-butyl acetate (125 mg). To the solution was added, under ice-cooling, n-butylamine (23 mg). The 

^ reaction mixture was stirred for 20 minutes under ice-cooling, which was concentrated. The concentrate was 
subjected to a silica gel chromatography (eluent hexane/ethyl acetate = 1/2 ethyl acetate) for purification to 
give, as the first eluate, N-butyl-3-(2,4-difluorophenyl) ^(1H-1,2,4-triazol-1-yl)-2-butene-2-sutfonamide (iso- 
mer B, Compound 33^ 10 mg) as a colorless oily substance, and. as the second eluate, N-butyt-3-(2,4-difluor- 
opheny[)-4-(1 H-1 .2,4-triazol-1-yl)-2-butene-2-sulfonamide (isomer A, Compound 32. 45 mg) as a colortess sol- 

^ id sut>stance. 

Isomer A 

m.p. 1 20-121 «C 

40 

IR cnrri (neat): 1610. 1590. 1500, 1420, 1330, 1270, 1160. 1140, 1120 

iH-NMR(CDCl3) 5 : 0.90(3H.t.J=7Hz). 1.20-1.55(4H,m), 2.45(3H.s). 2.94(2H.m). 4.14(1H,t,J=6Hz,NH). 
4.98(1 H,d.J=15Hz), 5.23(1 H,d.J=15Hz), 6.70-6. 90(3H,m). 7.72(1H,s), 7.88(1H,s) 

45 

Isomer B 



IR cnri (neat): 1610, 1505, 1420. 1320, 1270, 1165. 1140. 1120 
so iH-NMR(CDCI3) 8 : 0.97(3H,U=7Hz), 1.25-1 .65(4H,m), 1.93(3H.s). 3.18(2H,m). 5.45-5.80(3H,m), 6.75- 

7,05(3H,m), 7.82(1 H,s), 7.85(1 H.s) 

Working Example 25 

55 In dichloromethane (1 5 ml) was dissolved (2R,3R)-3-chlorosulfonyt-2-(2,4-difluorophenyl)-1-(1 H-1 ,2.4-tri- 

azol-1-yl)-2-butyl acetate (3.0 g). To th solution was add d, und r ice-cooling, dim thylamin (0.6g).Th re- 
action mixtur wasstirr df r 10 minutes und rice-cooling, which was th n concentrated. Th c ncentratewas 
subj ct d to a silica gel chromatography ( luenthexane/ thyl acetate = 1/2 thyl acetate) for purification to 
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give, as th first luat . N.N-dim thyl-3-(2.4-difluoropheny1)-4-(1H-1.2.4-triazol-1-yi).2-buten^^^^ namide 
(isom rB. Compound 35. 0.48 g) as a pal yellow oily substanc . and, as the second fuate, N.N-dimethyl-3- 
(2.4-difluorophenyl)-4-(1H-1.2,4-trlazol-1-yl)-2-butene-2-sufonamide (Isomer A. Compound 34. O-^O 9) as a 
pale yellow oily substance. 

Isomer A 

IR^ cm-1 (neat): 1630, 1605. 1500, 1420. 1330. 1270. 1160. 1135. 1120 

iH-NMR(CDCl3) 8 : 2.40(3H.s). 2.73(6H.s). 4.95(1 H.d,J=15Hz). 5.24(1 H.d.J=15Hz), 6.65-6.85(3H.m). 
7.69(1 H.S), 7.89(1 H.S) 

Isomer B 



IR V cm-1 (neat): 1630, 1605. 1500. 1420, 1335. 1265. 1160. 1135. 1120 

iH-NMR(CDCl3) 5 : 1.85(3H.s), 2.99(6H,s). 5.51(1H,d.J=15Hz). 5.87(1 H.d,J=15Hz), 6.75-7.00(3H.m), 
7.77(1H.s).7.98(1H.s) 

Working Example 26 

Adlchloromethane (30 ml) solution of (2R.3R)-3-chlorosulfonyl-2-(2.4-difluorophenyl)-1-(1H-1.2.4-triazpl- 
1-yl)-2-butyl acetate (2.0 g) was cooled to -30*'C, to which was introduced ammonia for 10 minutes. To the mix- 
ture was introduced nitrogen to eliminate ammonia. To the reaction mixture was added ethyl acetate (50 ml), 
then precipitating crystals were collected by filtration, followed by recrystallization from methanol to give 3-(2.4- 
difluorophenyl)-4-(1H-1.2,4-triazol-1-yl)-2-butene-2-sulfonamide (isomer A. Compound 36, 0.54 g) as color- 
less crystals. 

The filtrate was subjected to distillation under reduced pressure, then the residue was subjected to a silica 
gel chromatography (eiuent ethyl acetate) for purification, followed by recrystallization from ethyl acetate - iso- 
propyl ether to give 3-(2,4-difluorophenylH-(1H-1.2.4-triazoM-yl)-2-butene-2-sulfonamlde (Isomer B, Com- 
pound 3L 0.60 g) as colorless crystals. 

Iso mer A 

/ 

m.p.240-247«C 

IR V cm-1 (KBr): 3220, 1610, 1590. 1500. 1420. 1320. 1270. 1160. 1130 

iH-NMR(DMSO-d6) 5 : 2.36(3H,s), 5.11(1H.d.J=15Hz). 5.29(1 H.d.J=15Hz), 6.75-6.95(2H,m), 7.00- 
7.20(1H,m), 7.13(2H,s.NH2). 7.88(1H,s). 8.19(1H.8) 

Isomer B 

m.p.152-153''C 

IR V cnr^ (KBr): 3300. 1610, 1585. 1505. 1325, 1170, 1130 

iH.NMR(DMSO-de) 8 : 1.99(3H.s), 5.57 (1H.br), 5.29(1H.br), 6.09(2H,s.NH2). 6.76-6.96(3H.m). 
7.81(1H,s),7.90(1H,s) 

Working Example 27 

Using bis[(2R.3R)-3-(2.4-difluorophenyl)-3-hydroxy-4-(1H-1,2.4-triazol-1-yl)-2-butyl]disulfide (3.0 g), 
chlorine (0.47 g). 2,2.2-trifluoroethylamine hydrochloride (2.15 g) and triethylamine (4.04 ml), substantially the 
same reaction as in Working Example 15 was allowed to proceed to give N-(2.2.2-trifluoroethyl)-I(2R.3R)-3> 
(2,4-difluorophenyl)-3-hydroxy-4r(1H-1.2.4.triazol-1-yl)-2-butane]sulfenamide (Compound 38) as a crude 
product This product was dissolved In acetone (80 ml), which was oxidized with a saturated aqueous solution 
of potassium p rmanganate (30 ml). Thus xidized product was subjected to a silica gel chromatography (eiu- 
ent- h xan / thyl acetate = 1/2) for purification to giv N-(2,2.2-trifluoroethyl)-[(2R.3R)-3-(2,4.difluorophenyl)- 
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3- hydroxy-4-(1H-1,2,4-triazol-1-yi)-2-butan ]sulfonamide (Compound 39^ 1.91 g) as col r1 ss powder. 

IR V cnrr^ (KBr): 1615, 1500, 1330. 1275. 1135 

iH-NMR(CDCl3) 5 : 1.18(3H,d,J=7Hz). 3.80-3.96(3H,m), 4.93(1 H.dd.J^I 5Hz, Js15Hz, J=1.2Hz), 
5.43(1 H,d.J=15Hz). 5>t5(1H,br), 5.63(1H,m), 6.70-6.85(2H,m), 7.20-7.35(1 H.m), 7.77(1H.s), 7.79(1H,s) 

Working Example 28 

Using bis[(2R,3R)-3-(2.4-dif1uorophenyl)-3-hydroxy-4-(1H-1,2,4-triazol-1-y1)-2-buty1] disulfide (1.0 g), 
chlorine (0.16 g), 3-amlnomethyl-4-methyl-4H-1,2,4-triazole (0.47 g) and triethylamine (0.61 ml), substantially 
the same reaction as in Working Example 15 was allowed to proceed to give a crude product of N-(4-methyt- 
4H-1 .2.4-triazol-3-ylmethyl)-[(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1 H-1 ,2,4-triazoi-1-yt)-2-butane]sul 
fenamkle (Compound 40). This product was dissolved in acetone (50 mi), which was oxidized with a saturated 
aqueous solution of potassium permanganate (8.5 ml), followed by purification by means of a silica gel chro> 
matography (eluent hexane/ethyi acetate = 1/2) to give N-(4-methyi-4H'1,2,4-triazol-3-yfmethyt)-[(2R,3R)-3- 
(2,4-difluorophenyl)-3-hydroxy-4-(1H-1,2,4-triazol-1-yl)-2-butane]sulfbnamide (Compound 41, 102 mg) as 
pale yellow powder. 

IR V cnrri (KBr): 1615, 1500, 1310, 1270. 1140 

iH>NMR(CDCl3) a 1.24(3H,d,J=7Hz). 3.83(3H.s), 4.00(1 H,q,J=7Hz), 4.68(2H,d,J=6Hz). 

4.95(1 H.d,J=15Hz). 5.32(1H.s). 5.40(1 H,d,J=15Hz), 6.68-6.85(2H,m), 7.13(1H,t,J=6Hz), 7.32(1H,m), 
7.67(1 H.S), 7.92(1 H.s). 8.13(1 H.s) 

Working Example 29 

To dichloromethane (10 ml) was added (2R,3R)-3-amino-2-(2,4-drfluorophenyl)-1-(1H-1,2,4-triazol-1-yl)- 
2-butanol (0.54 g). To the mbcture was added, under ice-cooling, triethylamine (0.28 ml), to which was added 
dropwise methanesulfonyl chloride (0.15 ml), followed by stim'ng for 15 minutes at room temperatures. To the 
mixture was added water (20 ml), which was subjected to extraction with dichloromethane (30 ml). The extract 
was washed with water (20 ml) and dried (MgS04). Then the solvent vms distilled off under reduced pressure. 
The residue was purified by means of a sOica gel chromatography (2.9 x 30 cm, eluent: ethyl acetate/methanol 
= 25/1). The object fraction was concentrated to give N-[(2R,3R>3-(2,4-dlfluorophenyl)-3-hydrQxy-4-(1H-1,2, 

4- triazol-1-yl)-2-butyl]methanesulfonamide (Compound 49, 0.52 g) as a coloriess oily product 

iH-NMR(CDCl3) 6 : 1.04(3H,d,J=6.6Hz), 3.07(3H,s). 4.1 2-4.21 (1H,m), 4.81(1H,d,J=14Hz), 
4.97(1 H.d,J.=14Hz), 5.28(1 H.d.J=1 OHz). 6.69-6.82(2H.m), 7.27-7.39(1 H.m). 7.79(2H,s) 

This product (0.5 g) was processed with 4N-hydrogen chloride-ethyl acetate in ethyl acetate to give Conrv 
pound 49 hydrochloride (0.55 g) as coloriess prisms. 

m.p. 159-161 *^C. 

Elemental Analysis for Ci3HieF2N403S*HCI: 
Calcd.: C, 40.78; H, 4.48; N, 14.63 
Found : C, 40.60; H, 4.44; N, 14.52 

Woriting Example 30 

In substantially the same manner as in Working Example 29, (2R.3R)-3-amino-2-(2,4-difluorophenyl)-1- 
(1H-1,2,4-triazol-1-yl)-2-butanol (0.54 g) was allowed to react with 2,4-difluorobenzenesulfonyl chloride (0.42 
g) in the presence of triethylamine (0.28 ml) to give Compound 50 (0.39 g) as a coloriess oily product 

iH.NIVIR(CDCl3) 6 : 0.73(3H,d,J=6.8Hz), 4.05-4.1 3(1 H,m) 4.85(1 H,d,J=14Hz), 4.97(1 H,d,J=14Hz), 
5.28{1H.s). 5.47(1 H,d,J=10Hz). 6.68-6.73(2H,m), 6.93-7,09(2H,m), 7.28-7.36(1 H.m), 7.79(1H.8), 7.81(1H,s), 
7.93-8.04(1 H.m) 

This product (0.38 g) was processed with 4N-hydrogen chloride - ethyl acetate to afford Compound 50 hy- 
drochloride (0.4 g) as coloriess powdery crystals, 
m.p. 120-122<>C. 

Elemental Analysis for Ci8HieF4N403S HCI: 
Calcd.: C, 44.96; H, 3.56; N. 1 1 .65 
F und : C. 45.27; H, 3.58;, N. 11,57 
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Working ExampI 31 

In substantially th sam manner as In Working ExampI 29. (2R.3R)-3-amino-2-(2,4-dlfluorophenyl)-1- 
(1H-1,2,4-triazol-1-yl)-2-butanol (0.8 g) was allowed to react with 4-nitrobenzenesulfonyl chloride (0.74 g) In 
5 the presence of triethylamine (0.42 ml) to give Compound 51 (0.96 g) as pale yellow needles. 

iH-NMR(CDCl3) 8 : 0.67(3H,d,J=7Hz), 4.06-4.21(1 H.m), 4.81(1H,d,J=14Hz). 4.96(1 H.d,J=14Hz). 
5.48(1 H,d.J=10Hz), 6.68-6.82(2H,m), 7.22-7.34(1 H,m). 7.82(2H,s), 8.12(2H,d,J=9hz), 8.40(2H.d.J=9Hz) 

m.p.146-147«C. 

Elemental Analysis for C18H17F2N6O6S 
10 Calcd.: C. 47.68; H, 3.78; N. 15.45 
Found : C, 47.56; H, 3.82; N, 15.17 

Working Example 32 

16 To a mixture of Compound 51 (0.45 g), ferric chloride (2 mg). activated charcoal (10 mg) and methanol (6 

ml) was added hydrazine-hydrate (100 |xl), which was heated for 10 hours under reflux. The reaction mixture 
was cooled, then insolubles were filtered off, followed by distilling off the solvent under reduced pressure. To 
the residue was added water (20 ml), which was subjected to extraction with dichloromethane (30 ml). The ex- 
tract solution was washed with water (20 ml), dried (Na2S04), then the solvent was distilled off under reduced 

20 pressure. The residue was purified by means of a silica gel chronr\atography (2.5 x 30 cm. eluent ethyl acet- 
ate/methanol = 15/1). The object fraction was concentrated to afford Compound §2 (0.2 g) as a pale yellow 
powdery product. 

1H-NMR(CDCI3) 8 : 0.67(3 H.d,J=6.6Hz), 3.05-3.40(2H,bs). 3.90-4.01(1 H.m). 4.84(2H.s). 
4.93(1 H.d,J=10Hz). 5.12(1H.s), 6.66-6.79(4H.m). 7.23^7.35(1 H.m). 7.71(2H.d.J=8Hz), 7.76(1H.s). 7.79(1H.s) 
25 SIMSm/z(M+H)'^==424 

Working Example 33 

in substantially the same manner as in Woridng Example 29, (2R,3R)-2-(2.4-difluorophenyl)-3-methylami- 
30 no-1-(1H-1.2,4-triazol-1-yl)-2-butanol (0.56 g) was allowed to react with methanesulfonyi chloride (0.15 g) in 
the presence of triethylamine (0.28 ml) to give N-[(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1H-1.2,4-tria- 
zo!-1-yl)-2-butyl]-N-methylmethanesulfomamide (Compound 53, 0.5 g) as coloriess prisms. 

1H-NMR(CDCI3) 8 : 1.04(3H,d.J=7Hz), 2.85(3H.s), 3.13(3H.s). 4.48(1 H.q.J=7Hz). 4.67(1 H.d. J =14Hz). 
5.15(1H,d,14Hz), 5.17(1H.s), 6.69-6.79(2H,m). 7.31-7.42(1 H.m), 7.77(1H,s). 7.84(1H,s) 
35 m.p.56-58''C 

Elemental Analysis for Ci4Hi8F2N403S-1/2H20: 
Calcd.: C. 45.52; H. 5.18; N. 15.16 
Found : C. 45.80; H, 4.88; N. 14.95 

SIMS m/z (M+H)+ =361 

40 

Woridng Example 34 

In substantially the same manner as In Woridng Example 29. (2R.3R)-2-(2,4-difluofDphenyl)-3-methylam^ 
no-1-(1H-1.2,4-triazol-1-yl)-2-butanol (0.56 g) was allowed to react with 2,2,2-trifluoroethanesulfonyl chloride 
45 (0.22 ml) In the presence of triethylamine (0.28 ml) to give Compound 54 (0.69 g) as coloriess prisms. 

iH-NMR(CDCl3) 6 : 1.07(3H.d.J=7.2Hz). 3.21(3H,s). 3.74(2H.q,J=9.2Hz). 4.46-4.61 (2H.m), 
5.20(1 H.d.J=14Hz). 5.29(1H,s). 6.71-6.80(1 H.m). 7.31-7.44(1 H,m), 7.78(1H,s). 7.83(1H,s) 

m.p.148-150»C 

Elemental Analysis for Ci5Hi7F5N403S: 
60 Calcd.: C. 42.06; H. 4.00; N, 1 3.08 
Found : C, 42.05; H, 3.97; N, 12.95 

Working Example 35 

66 In substantially the same manner as in Woridng Example 29, (2R,3R)-3-amino-2-(2.4-difluorophenyl)-1- 

(1H-1,2.4-triazol-1-yl)-2-butanol (0,42 g) was allowed to react with 2.2,2-trifluoro thanesulfonyl chloride (0.22 
ml) in the presence f triethylamine (0.28 ml) to giv Compound 55 (0.41 g) as a coloriess oily product. 

iH-NMR(CDCl3) 8 : 1.03(3H,d,J)7Hz), 3.77-4.03(2H.m). 4.1 8-4.32(1 H.m), 4.73(1 H,d,J=14Hz). 
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4.97(1 H.d.J=14Hz). 5.39(1 H,d,J=10H2). 6.70-6.83(2H.m). 7.29-7.39(1 H.m). 7,79(1 H.s). 7.82(1 H.s) 

This product (0.4 g) was processed with 4N-hydrogen chlorid ethyl acetat in ethyl acetate to give Com- 
pound 55-hydrochl ride (0.4 g) as colori ss powdery crystals. 
m.p.180-182*C 

Elemental Analysis for Ci4H|5F5N403S.HCI: 
Calcd.: C, 37.30; H, 3.58; N, 12.43 
Found: C, 37.29; H, 3.30; N. 12.19 

Working Example 36 

In substantially the same manner as in Working Example 29, (2R,3R)-3-am!no-2-(2,4-difluorophenyl)-1- 
(1H-1,2,4-triazol-1-yl)-2-butanol (1.13 g) was allowed to react with 3-chloropropanesulfonyl chloride (0.54 ml) 
In the presence of trlethylamine (0.61 ml) to give Compound 56 (1.2 g) as colorless powder. 

iH-NMR(CDCl3) 6 : 1.03(3H,d.J=6.8 Hz). 2.26-2.41 (2H,m), 3.28(2H.tJ=7Hz). 3.72(2H,t.J=7Hz), 4.06- 
4.23(1H,m), 4.80(1 H.d.J=14Hz). 4.99(1 H.d.J=14Hz), 5.12(1 H.d.J=1 GHz), 6.71-6.82(2H,m). 7.30-7.39(1 H.m), ^ 
7.78(1H3), 7.81(1H,s) 

Working Example 37 

A mixture of Compound 56 (0.7 g), a 28% methanol solutton of sodium methylate (0.5 g) and methanol (20 
ml) was heated for 90 minutes under reflux. Methanol was distilled off under reduced pressure. To the residue 
was added water (20 ml), which was neutralized (pH 6.5) with 1N-HCI, followed by extraction with dichlorome- 
thane (50 ml). The extract solution was washed with water (20 ml), then the solvent was distilled off under re- 
duced pressure. The residue was purified by means of a silica gel chromatography (2.9 x 30 cm, eluent ethyl 
acetate). The object fraction was concentrated to afford Compound 57 (0.21 g) as colorless powder. 

iH-NIS4R(CDCl3) 6 : 1 .04(3H,d. J=7Hz). 2.31-2.53(2H.m), 3.03-3.51 (3H,m). 3.81-3.92(1 H,m), 
4.28(1 H,q.J=7Hz), 4.66(1 H.d.J=14Hz). 5.02(1 H,d,J=14Hz), 5.08(1 H.s), 6.71-6.82(2H,m), 7.31-7.43(1 H.m), 
7.79(1 H.S), 7.84(1 H,s) 

Elemental Analysis for Ci5HieF2N403S: 
Calcd.: C. 48.38; H, 4.87; N, 15.04 
Found : C, 48.09; H, 4.95; N, 14.98 

Working Example 38 

Using bis[(2R.3R)-3-(2.4-difluorophenyl).3-hydroxy-4-(1H-1,2,4.triazol-1-yl)-2-butyl] disulfide (2.0 g), 
chlorine (0.31 g), 1-[4-[2-(2-butyl)-2,3-dihydro-3-oxo-4H-1.2,4-triazol-4-yl]phenyl]piperazine-dihydrochloride 
(2.9 g) and triethylamine (3.18 ml), substantially the same reaction as in Working Example 15 was allowed to 
proceed to give a crude product of 1-[4-[2-(2-butyl)-2,3-dihydro-3-oxo-4H-1,2,4-triazol-4-yl]phenyl]-4- 
[(2R,3R)-3-(2.4-drfluorophenyl)-3-hydroxy-4-(1H-1 ,2,4-triazol-1-yl)-2-butanesulfenyl]piperazlne. This product 
was dissolved in acetone (100 ml), which was oxidized by adding a saturated aqueous solution of potassium 
permanganate (32 ml), followed by purification by means of a silica gel chromatography (eluent: ethyl acetate). 
As the first fraction, 1-[4-[2-(2-butyl)-2,3-dlhydro-3-oxo-4H-1,2.4-triazol-4-yr|phenyl^4-[(2R.3R)-3-(2,4-difluor- 
ophenyl)-3-hydroxy-4-(1H-1 ,2,4-triazol-1-yl)-2-butanesulfonyl]- 1.2.3.4'tetrahydropyrazine (Compound 43, 37 
mg) was obtained as a pale yellow solid substance. As the second fraction, 1-[4-[2-(2-butyl)-2,3-dihydro-3-oxo- 
4H-1,2,4-triazol-4-yl]phenyl]-4-[(2R.3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1H-1,2.4-triazol-1-^ 
sulfonyl]piperazine (Compound 42, 743 mg) was obtained as coloriess powder. 
Compound 42 

m.p.142-144»C 

IR V cm-i(KBr): 1705. 1610. 1520, 1315. 1270. 1140, 1115 

iH-NMR(CDCl3) 5 : 0.90(3H.t,J:=7.4Hz). 1 .20(3H.d,J=7Hz), 1.39(3H,d.J=6.8Hz). 1.60-1.95(2H,m). 
3.29(4H.m). 3.65(4H,m), 3.86(1 H.qoJ=7Hz), 4.29(1 H.m). 4.99(1 H,d,J=15Hz). 5.02(1 H.s), 5.24(1 H.d.J=15Hz). 
6.68-6.84(2H.m). 7.00(2H.d.J=9Hz). 7.32(1 H.m), 7.45(2H.d,J=9Hz). 7.62(1 H.s). 7.71(1 H.s). 7.90(1 H.s) 
Compound 43 

m.p.87-95°C 

IRv cnrri(KBr): 1700, 1610, 1520, 1335. 1270, 1150 
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iH-NMR(CDCl3) 6 : 0.91(3H.t.J=7.4Hz) 1 .22(3H.d.J=7Hz). 1.39(3H,d.J=6.8Hz). 1.60-1.98{2H,m). 3.65- 
4.02(4H.m). 3.93(1 H,q.J=7Hz). 5.05(1 H.d.J=15Hz), 5.08(1 H.s), 5.29(1 H,d.J=15Hz). 6.03(1 H,d,J=6.6Hz). 
6.08(1 H.d.J=6.6Hz), 6.67-6.8 5(2H.m), 6.96(1 H,d,J=9Hz). 7.32(1H.m). 7.46(2H.d,J=9Hz), 7.63(1H.s), 
7.71 (1H.S), 7.90(1 H.s) 

Working Example 39 

Using bis[(2R,3R)-3-(2,4-difluorophenyi)-3-hydroxy-4-(1H-1.2.4-tiiazol-1-yl)-2-butyl] dis^ (1.62 g), 
chlorine (0.26 g), 1-[4-[2-(2.2.2-trifluoroethyl)-2,3-dlhydro-3HDxo-4IH-1.2.4-triazol-4-yl]phenyl]pipei^^^ (2.4 
g) and triethylamine (2.57 ml), substantially the same reaction as in Working Example 15 was allowed to pro- 
ceed to give a crude product of 

1-[4-[2-(2.2,2-trifluoroethyI)-2>dihydro-3-oxo-4H-1.2,4-triazol-4-yl]phenyl]-4-[(2R,3R^ 
)-3-hydroxy-4-(1H-1,2,4-triazol-1-yl)-2-butanesulfenyl] piperaztne. This product was dissoh^ed in acetone (50 
mi), which was oxidized with a saturated aqueous solutk>n of potassium permanganate (3.5 ml), followed by 
purification by means of a silica gel chromatography (eluent hexane/ethyl acetate = 1/2) to afford 1-[4-[2-(2,2,2- 
trifluoroethyl)-2,3-dihydro-3-oxo-4H-1,2.4-triazol-4-yl] phenylJ-4-[(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy^ 
(1H-1,2.4-triazol-1-yi)-2-butanesulfonyl]piperazine (Compound 44, 241 mg) as coloriess powder. 
m.p.237-239<'C. 

IR V cm-i(KBr): 1710. 1610, 1520, 1320. 1270, 1145 

iH.Ni^R(CDCi3) S : 1.20(3H.d,J=7Hz). 3.03(4H.m). 3.65(4H,m), 3.87(1 H.q.J=7Hz), 4.46(2H,q,J=8.4Hz), 
6.04(1 H.d,J=15Hz), 5.08(1H.s). 5.24(1 H,d,J=15Hz). 6.67-6.86(2H.m), 7.01(2H,d,J=9Hz), 7.32(1H,m), 
7.43(2H.d,J=9Hz), 7.71(1H.s), 7.91(1H,s) 

Working Example 40 

1-[(2R,3R)-3-(2.4-difluorophenyl)-3-hydroxy^(1H-1,2,4-triazoi-1-yl)-2-butanesulfonyl]piperaa^ 
ro chloride (Compound 20, 0.40 g) obtained in Working Example 14 and 2-ch!oropyrimidine (0.49 g) were dis- 
solved in methanol (1 0 mi). To the solution was added a 1 N-NaOMe methanol solution (3.36 ml), and the mixture 
was stirred for 24 hours at room temperatures. The reaction mixture was concentrated, to which was added 
ethyl acetate, followed by washing with water, drying and concentration under reduced pressure. To the con- 
centrate was added ether to cause precipitation of crystals, followed by recrystaiiization from ethyl acetate - 
ether to afford 1-[(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(iH-1,2,4-triazol-1-yl)-2-butanesuIfbnyl]-4-(2- 
pyrimidinyl) piperazine (Compound 45, 130 mg) as colorless powder. 

m.p.101-108*»C 

IR ^ cnrri(KBr): 1610. 1580. 1500, 1360, 1320, 1265, 1140 

1H-NMR(CDCI3) S : 1.17(3H.d.J=7Hz). 3.53(4H.m). 3.85(1 H.q.J=7Hz). 3.96(4H,m), 5.02(1 H.s). 
5.03(1 H,dd,J=1 5Hz, J=1.6Hz), 5.23(1 H.d,J=15Hz). 6.56(1 H.t.J=4.8Hz), 6.68-6,82(2H.m). 7.31(1H,m). 
7.69(1 H,s), 7.90(1 H,s), 8.33(2H,d,J=4.8Hz) 

Working Example 41 

In methanol (15 mi) were dissolved N-(2,2,2-trifluoroethyl)-[(2R.3R)-3^(2,4-difluorophenyl)-3-hydroxy-4- 
(1H-1,2,4-triazol-1-yl)-2-butane]sulfonamide obtained in Working Example 27 (Compound 39, 0.50 g), methyl 
p-toluenesullbnate (0.50 g) and a 1 N-NaOMe methanol solution (1 .81 ml). The solution was stinted for 1 8 hours 
at 60**C. The reaction mixture was concentrated, to which was added ethyl acetate: The mixture was washed 
with water, then dried and concentrated, followed by purification by means of a silica gel chromatography (eiu- 
ent: dichloromethane/ethyl acetate = 10/1 ). The object fraction was concentrated, which was recrystallized from 
ether-isopropylether to afford N-methyl-N-(2,2,2-trifluoroethyl)-[(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4- 
(1H-1,2,4-triazol-1-yl)-2-butane]sulfbnamide (Compound 46, 0.31 g) as colorless prisms. 

m.p.122-123*»C 

IR ^ cnri(KBr): 1615. 1500. 1335. 1270. 1150. 1120 

1 H-NMR(CDCl3) 8 : 1 .20(3H.d. J=7Hz), 3.16(3H.s), 3.62(1 H.m), 3.91 (1 H,q. J=7Hz), 4.27(1 H,m), 4.97(1 H.s), 
5.05(1 H,dd,J=:1 5Hz, J=1.4Hz), 5.16(1H,d,J=15Hz), 6.68-6.84(2H,m), 7.32(1 H.m), 7.68(1 H,s) 7.90(1 H.s) 
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W rking ExampI 42 

Using bis[(2R,3R)-3-(2.4-diflu rophenyl)-3-hydroxy-4-(1H-1,2,4-triazol-1>yl)-2-butyt] disulfide (3.0 g), 
chlorine (0.47 g), N-methylbenzylamine (2.56 g), substantially the sanne reaction as in Woridng Exannple 15 
was allowed to proceed to afford N-benzyUN-methyi-[(2R,3R);3-(2,4-difluorophenyl)-3-hydroxy-4-(1H-1,2,4- 
triazol-1-yl)-2>butane]sulfonamide (Conopound 47, 1.07 g) as ooloriess needles. 

m.p,141-143«C 

IR ^ cm-i(KBr): 1610. 1500. 1326. 1270. 1150. 1140 

iH-NMR(CDCl3) 8 : 1.19(3H.d.J=7Hz). 2.89(3H,s). 3.91(1H.q.J=7Hz), 4.34(1 H,d,J=14.5Hz). 
4.59(1 H.d.J=14.5H2). 4.97(1H,s). 5.08(1 H,dd.J=15Hz.J=1.4Hz). 5.21(1 H.d.J=15Hz). 6.68-6.86(2H.m). 7.23- 
7.52(6H.m), 7.67(1 H,8), 7.98(1 H.s) 

Working Example 43 

In methanol (13 ml) were dissolved N-methyl-[(2R.3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1H-1.2.4-tria- 
zol-1-y1)-2-butane]sulfonamide (Compound 12, 0.33 g) obtained in Working Example 8, etiiyl p-toluenesulfon- 
ate (0.29 g) and a IN-NaOMe methanol solution (1.43 ml). The solution was stirred for 13 hours at TO'^C. The 
reaction mixture was concentrated, to which was added ethyl acetate. The mixture was washed with water, 
dried and concentrated, followed by purification by means of a silica gel chromatography (eluent hexane/ethyl 
acetate = 1/2). The object fraction was concentrated and recrystallized form ether to gh/e N-ethyl-N-me- 
ttiyl[(2R.3R)-3-(2.4-dlfluorop.henyl)-3-hydroxy-4-(1 H-1 .2,4-triazol-1-yl)-2-butane]sulfonamlde (Compound 48, 
0.13 g) as coloriess prisms. 

m.p.160-162«C 

IR >j cnri(KBr): 1610, 1500, 1320. 1270. 1140. 1120 

^H-NMR(CDCl3) 8 1.15(3H.d.J)7Hz), 1 .26(3H,t J=7.3Hz), 2.98(3H,s), 3.20-3.55(2H,m). 

3.84(1 H.q.J=7Hz). 4.89(1H,s). 5.04(1 H,d,J=15Hz), 5.14(1H,d,J=15Hz). 6.68-6.85(2H.m), 7.33(1H,m), 
7.65(1 H.s), 7.99(1 H,s) 

Woridng Example 44 

Using bis[(2R,3R)-3-(2,4-dlf!uorophenyl)-3-hydroxy-4-(1 H-1 .2.4-triazol-1-yl)-2-butyl]disulfide (2.0 g). 
chlorine (0.31 g) and benzylamine (1.49 g)r^substantially the same reaction with Working Example 15 was al- 
lowed to proceed to afford N-benzyl-[(2R.3R)-3-(2.4-difiuorophenyl)-3-hydroxy-4-(1H-1.2,4-triazol-1-yl>-2-bu- 
tane]sulfonamide (Compound 58. 0.95 g) as coloriess powder. 

m.p.149-150«C 

IR V cm-i(KBr): 1615. 1500. 1320. 1270. 1200. 1135 

1H-NMR(CDCI3) 5 : 1 .20(3H,d.J=7Hz). 3.77(1 H.q.J=7Hz). 4.45(2H.m). 4.95(1 H.d.J=14Hz), 
5.09(1 H.t.J=5.8 Hz), 5.35(1 H,d,J=14H2), 6.68-6. 85(2H,m). 7.20-7.55-6H.m), 7.70(1 H,s), 7.84(1 H.s) 

Working Example 45 

Using bisI(2R.3R)-3-(2.4-difluorophenyi)-3-hydroxy-4-(1H-1.2.4-triazol-1-yl)-2-butyl]disulfide (1.6 g). 
chlorine (0.25 g) and aminodiphenylmethane (2.56 g). substantially the same reaction as in Working Example 
15 was allowed to proceed to afford N-dipheriy!methyl-[(2R,3R) -3-(2.4-difluorophenyl)-3-hydroxy-4-(1H-1,2.4- 
triazol-1-yl)-2-butane]sulfonamide (Compound 59, 0.45 g) as a coloriess oily product. 

iH-NMR(CDa3) S : 0.98(3H,d,J:=7Hz). 3.50(1H,q,J=7Hz), 4.83(1 H,dd,J=15Hz,J-1.2Hz). 5.18(1 H.s), 
5.25(1 H,d,J=15Hz). 5.85(1H,s), 6.60-6.78(2H.m). 7.1 5-7.60(11 H.s), 7.60(1H,s), 7.80(1H,s) 

This product was processed with hydrogen chloride, to which was added ether, whereupon Compound - 
59 hydrochloride as pale yellow powder. 

m.p.120-128X 

IR V cm-HKBr): 1610, 1500. 1420. 1310. 1145 
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Wofking Example 46 

Using blst(2R.3R>3-(2,4-difluoroph nyl)-3-hydroxy-4-(1H-1.2.4-triazol-1-yl)-2-butyl]disulfid (2.0 g), 
chlorine (0.31 g) and veratrylannme (2.35 g), substantially the same reaction as in Woilcing Example 15 was 
allowed to proceed to give N-(3,4-dimethoxybenzylH(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1H-1,2,4- 
tiiazol-1-yl)-2-butane]sulfonamlde (Compound ^ 0.95 g) as a coloriess oily product. 

iH-NMR(CDCl3)5 : 1.21(3H,d.J=7Hz). 3.78(1 H,q.J=7Hz). 3.89(3H,s). 3.90(3H.s), 4.38(2H.m). 4.93(1 H,s). 
4.98(1H.d.J=15Hz). 5.32(1H.br), 5.36(1 H,d,J=15Hz), 6.70-6.95(5H,m), 7.30(1H,m), 7.72(1H.s). 7.88(1H,s) 

This product was processed with hydrogen chloride, followed by addition of ether to give Compound 60 hy- 
drochloride as coloriess powder. 

m.p.134-157oc 

IR ^ cnrHKBr): 1615. 1598. 1505. 1420. 1325. 1270. 1160. 1140 
Worthing Example 47 

Using bis[(2R,3R)-3-(2.4-drfluorophenyl)-3-hydroxy-4-(1H-1.2,4-triazol-1-yl)-2-butyl]disulfid (1.0 g). 
chlorine (0.15 g) and N-methytdodecylamine (1 .40 g). substantially the same reaction as in Working Example 
15 was allowed to proceed to afford N-dodecyl-N-methyl-[(2R.3R)-3-(2.4-difluorophenyl)-3-hydroxy-4-(1H- 
1,2.4-triazol-1-y1)-2-butane]sulfbnamide (Compound 61, 0.30 g) as a pale yellow oily product 

iH-NMR(CDCl3) 6 : 0.88(3H.t.J=6.4Hz). 1,14(3H,d.J=7Hz). 1.27(18H.m). 1.62(2H.m). 2.97(3H.s). 3.06- 
3.44(2H.m). 3.85(1 H.q.J=7Hz). 4.89(1H.s). 5.03(1 H.d.J=15H2). 5.13(1H.d.J=15Hz), 6.68-6.84(2H.m). 
7.33(1 H.m). 7.63(1 H.S). 7.98(1 H.s) 

This product was processed with hydrogen chloride, followed by addition of hexane to give Compound - 
61 'hydrochloride as a coloriess solid product 

IR V cm-HKBr): 2930. 1610. 1500, 1320, 1140 

Working Example 48 

In methanol (8 ml) were dissolved N-methyl I(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy^(1H-1,2,4-triazol- 
1-yl)-2-butane]sulfonamide (Compound 12, 0.40 g) obtained in Woricing Example 8, propargyl bromide (1.0 g) 
and 1 N-NaOMe (6.9 ml), and thesolution was stirred for 24 hours at room temperatures. To the reactioh mixture 
was added ethyl acetate (100 ml), which was washed with water, dried and concentrated. The concentrate was 
purified by means of a silica gel chromatography (eluent: hexane/ethyt acetate = 1/2). The object fraction was 
concentrated, followed by recrystallization from ethyl acetate -isopropyl ether to give N-methyl-N-(2-propinyl)- 
[(2R.3R)-3-(2,4-difluorophenyl).3-hydroxy^(1 H-1 ,2,4-triazol-1-yl)-2-butane]sulfonamide (Compound 62, 
0.29 g) as coloriess prisms. 

m.p.143-145*'C 

IR V cnrri(KBr): 2105. 1615. 1595. 1500. 1320. 1240 

iH-NMR(CDCl3) S : 1.22(3H.d.J=7Hz). 2.40(1 H,t.J=2.4Hz). 3.09(3H.s), 3.92(1 H.q,J=7Hz). 
4.01(1 H.dd.J=18.4Hz,J=2.4Hz). 4.33(1 H.dd,J=18.2Hz.J=2.4Hz), 4.92(1H,s), 5.03(1 H,dd.J=15H2,J=1.6H2), 
5.19(1H,d,J=15H2), 6.e8-6.86(2H,m), 7.33(1H,m), 7.67(1H,s), 7.94{1H,s) 

Working Example 49 

In methanol (10 ml) were dissolved N-methyl-[(2R.3R)-3-(2.4-difluorophenyl)-3-hydroxy-4-(1H-1.2.4-tria- 
zol-1-yl)-2-butane]suIfonamide (Compound 12, 0.51 g) obtained in Woricing Example 8. 4.4-dimethyl-2-penty- 
nyl p-toluene sulfonate (1 .77 g) and 1 N-NaOMe methanol solution (5.3 ml). The solution was stirred for 1 3 hours 
at room temperatures. The reaction mixture was concentrated under reduced pressure, to which was added 
ethyl acetate (50 ml), followed by washing with water, drying and concentration. The concentrate was subjected 
to a silica gel chromatography (eluent: hexane/ethyl acetate = 1/1) for puriflcatton. The object fraction was con- 
centrated to give N-(4.4-dimethyI-2-pentynyl)-N-methyl-[(2R,3R)-3-(2.4-difluorophenyl)-3«hydroxy-4-(1H- 
1,2,4-triazol-1-yl)-2-butane]sulfonamid (Compound 63, 0.46 g) as a pale yellow solid product 

IR ^ cnrHKBr): 2980, 2230. 1610. 1500. 1330. 1135 
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iH-NMR(CDCl3) 5 : 1.18(9H,s), 1.21(3H,d,J=7Hz). 3.06(3H.8). 3.92(1 H.d,J=18Hz). 3.96(1 H.q.J=7Hz). 
4.35(1 H.d.1 8Hz). 4.80(1 H.s). 5.05(1 H.dd.J=15Hz. J=1 .6Hz), 5.17(1 H,d,J=15Hz), 6.68-6.82(2H,in). 
7.33(1 H.m), 7.65(1 H,s). 7.98(1 H.s) 

Wofking Example 50 

Using bis[(2R.3R>3-(2,4-dmuorophenyl)-3-hydroxy-4-(1H-1,2,4-ti1azol-1-yl)-2-butyl]^ (3.0 g), 

chlorine (0.47 g) and 3-(N-methylamlnomethyl)pyridine (2.6 g), substantially the same reaction as in Working 
Example 15 was allowed to proceed to give N-(3-pyridylmethyt)-N-methyl-[(2R,3R)-3-(2,4-difIuoropheny-1)-3- 
hydroxy-4-(1H>1,2Atriazol-1-yl)-2-butane]suIfonamlde (Compound 64. 1.1 g) as an oily product. 

1H-NMR(CDCI3) 6 : 1.22(3H,d.J=7Hz). 2.89(3H.s). 3.93(1 H.q.J=7Hz). 4.38(1 H.d.J=15Hz). 
4.60(1 H,d,J=1 5Hz). 5.06(1 H.dd.J=14.6Hz, J=1 .6Hz). 5.07(1 H,s), 5.23(1 H.d,J=14.6Hz). 6.70-6.86(2H,m), 7.27- 
7.41(2H,m), 7.69(1 H.s), 7.82(1H,m), 7.92(1 H.s). 8.59(2H.m) 

This product was processed with hydrogen chloride to give hydrochloride as coloriess glass. 

\R^> cm-i(KBr): 3350. 1616, 1558. 1500. 1423. 1326, 1132 

Elemental Analysis for Ci9H2iF2N603S-2Ha H20 
Calcd.: C, 43.18; H, 4.77; N, 13.25 
Found : C. 43.24; H, 4.92; N, 12.99 

Working Example 51 

In toluene (200 ml) were dissolved N-(3.4-dlmethoxybenzyl>-[(2R.3R)-3-(2.4-difluorophenyl)-3-hydroxy-4- 
(1 H-1 .2,4-triazol-1 -yl)-2-butane]sulfonamide (Compound 60, 0.71 g) obtained in Working Example 46, ethanol 
(0.75 g) and sulfuric acid (0.63 g), and the solution was stirred for 30 minutes at 70^C. After cooling, saturated 
sodium bicart>onate was added to the reaction mixture for neutraioatlon, and then the solvent was dissolved 
off under reduced pressure. To the residue were added ethyl acetate and water to separate into two layers. 
The organic layer was washed with water, then dried, which was concentrated under reduced pressure. The 
concentrate was purified by means of a silica ge! column chromatography (eluent: hexane/ethyl acetate = 1/2). 
The object fraction was concentrated, followed by recrystallization from methanol - dichloromethan to give 
(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1H-1,2,4-tiazol-1-yl)-2-butanesulfonamlde (Compound 65, 0.34 
g) as colorless prisms. 

m.p.195-197<»C 

IR V cm-i(KBr): 3410. 1610. 1500. 1315. 1275, 1165 

iH-NMR(CDCl3) 6 : 1.24(3H.d.J=7Hz). 3.84(1 H.q.J=7Hz). 4.92(1 H,d,J=7Hz). 4.93(2H.br-s). 5.53 
(1H.d,J=15Hz). 5.77(1 H.d.J=1.4Hz), 6.70.6.84(2H,m),7.27(1H,m), 7.77(1H,s), 7.78(1H.s) 
SIMS: 333 (Ml-T) 

Working Example 52 

Using bis[(2R.3R>-3-(2.4-dffluorophenyl)-3-hydroxy-4-(1 H-1 .2,4-triazol-1-yl)-2-butyl]disulfide (2.0 g). 
chlorine (0.25 g) and N-methyl-4-trif1uoromethylbenzylamine (2.64 g). sut>stantial]y the same reaction as in 
Working Example 15 was allowed to proceed to give N-methyj-N-(4-trifluoromethylbenzyl)-[(2R.3R)-3-(2.4-di- 
fluorophenyl)-3-hydroxy-4-(1 H-1 .2.4-trlazoM-yl)-2-butane] sulfonamide (Compound 66, 0.21 g) as white pow- 
der. 

IR V cm-i(KBr): 1620, 1500, 1325. 1124 

1H-NMR(CDCI3) 5 : 1.23(3H,d.J=7Hz). 2.90(3H.s). 3.92(1 H,q,J=7Hz), 4.41(1H,d,J=15Hz). 
4.65(1 H.d.J=15Hz). 5.04(1 H.s). 5.07(1 H.d.J=14Hz). 5.23(1 H.d.J=14Hz). 6.70-6.90(2H.m). 7.25-7.45(1 H.m). 
7.52(2H,d,J=8.4Hz), 7.67(2H,d,J=8.4Hz), 7.70(1 H.s). 7.94(1 H.s) 

Working Example 53 

Using bis[(2R.3R)-3-(2.4-difluorophenyt)-3-hydroxy-4-(1H-1.2.4-triazol-1-yl)-2-butyl]disulfide (1.0 g). 
Chi rin (0.13 g) and N-methyt-2-fluoro-4-trifiuorom thylb nzytamin (1.3 g), substantially th sam reaction 
as in Working ExampI 15 was allowed t proc ed to giv N-(2-flu ro-4-trifluorom thylb nzyl)-N-m thyl- 
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[(2R.3R)-3-{-2.4-dlfIu roph nyl)-3-hydroxy-4-(1H-1.2,4-triazol-1-yl)-2-butan ]sulfonamid (C mpound 67. 
0.19 g) as white p wd r. 

IR V cm -HKBr): 1620, 1 500, 1430, 1 331 . 1 128 

iH-NMR(CE>Cl3) S : 1.21(3H.d,J=7Hz), 2.96(3H.s). 3.89(1 H,q,J=7Hz). 4.46(1 H,d.J=15.5H2). 
4.72(1H,d.J=15.5H2). 5.02(1H.br), 5.06(1 H,dd,J=14.6Hz,J=1.6Hz), 5.21(1H,d,J=:14.6Hz). 6.68-6.85(2H,m), 
7.05-7.70(4H,m), 7.71(1H.s), 7.99(1H,s) 

Working Example 54 

In methanol (10 ml) were dissolved N-methyl-[(2R,3R)-3-(2,4-dlfluorophenyt)-3- hydroxy-4-(1H-1,2,4-tria- 
zol-1-yl)-2-butane]sulfonamide (Compound 12, 0.30 g) obtained in Working Example 8, 6,6-dimethyl-2-hepten- 
4-enylbromlde (0.40 g) and IN-NaOMe (2 ml), and the solution was stinred for 14 hours at room temperature. 
Ethyl acetate (100 ml) was added to the reaction mixture which was then washed with water, dried and con- 
centrated. Thereafter, the resultant mixture was subjected to a silica gel column chromatography (eluent: hex- 
ane/ethyl acetate = 1/1) for purification. Further, an isomer was separated by reverse phased chromatography 
using CDS column, thereby obtaining N-[(E)-6,6-dlmethyl-2-hepten-4-ynylhN-methyl-[(2R.3R)-3-(2,4-difluor- 
ophenyl)-3-hydroxy-4-(1H-1,2,4-triazoH-yl) -2-butane]sulfonamide (Compound 68, 1 10 mg) as a first eluate 
and N-HZ)-6,6-dimethyl-2-heptBn-4-ynyl]-N-methyl [(2R,3R)-3-(2,4-dmuorophenyl)-3-hydroxy-4-(1 H-1 ,2,4-tri- 
azol-1-yl)-2-butane]sulfonamide (Compound 69. 60 mg) as a second eluate. 
Compound 68 

IR V cnri(KBr): 1618, 1500. 1327, 1140 

^H-NMR(CDCl3) 6 : 1 .1 6(3H.d, J=7Hz), 1.25(9H.s), 2.94(3H,s), 3.81(1H,dd.J=15.6H2.J=6.5Hz). 
3.84(1 H,q.J=7H2), 4.01(1H.dd.J=15.6H2,J=6.5Hz), 4.95(1H.s). 5.03(1 H,d,J=14.eHz). 5.16(1H,d,J=14.6Hz), 
5.72(1H.d,J=15.8Hz), 5.97(1 H,dt.J=15.8Hz.J=6.4Hz). 6.68-6.85(2H,m), 7.33(1H.m). 7.66(1H.s), 7.95(1H,s) 
Compound 69 

IR V CfTri(KBr): 1620, 1500. 1324, 1272. 1140 

iH-NMR(CDCl3) S 1.18(3H,d,J=:7Hz). 1.27(9H.s), 2.97(1H,s), 3.87(1 H,q,J=7Hz). 

4.03(1 H,dd, J=14.6Hz.6Hz), 4.22(1 H.dd, J=14.6Hz,J=6Hz), 4.94(1 H.s), 5.05(1 H.doJ=15Hz). 
5.17(1H,d.J=15Hz). 5.76(1 H.d,J=10.6Hz), 5.86(1 H,dt.J=10.6Hz.J=6.4Hz)i 6.68-6.85(2H,m), 7.34(1H.m), 
7.65(1 H.s), 7.97(1 H,s) 

Working Examples 55 - 59 

Compounds 70, 71^ 72, 73 and 74 were obtained by the same manner as in Working Example 44. 

Working Example 55 

4-[(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1H-1,2,4-triazd-1-yl)-2-butanesulfonyl]-1-[^ 
oroethoxy)phenyl]plperazine (Compound 70) 

IR V cnrri(KBr): 3446, 1618, 1511, 1321, 1145 

iH-NMR(CDCl3) 5 : 1 .20(3H.t,J=7Hz), 3.16(4H,m), 3.62(4H,m), 3.86(1 H,q,J=7Hz), 4.31(2H.q.J=8Hz), 
5.03(1 H,dd.J=14.6Hz.J=1.4Hz), 5.03(1H,s), 5.22(1 H,d,J=14.6Hz), 6.68-6.85(2H,m), 6.91(4H,s),7.69(1H,s), 
7.91 (1H,s) 

Working Example 56 

4-[(2R,3R)-3-(2.4-dif!uorophenyl)-3-hydroxy-4-(1 H-1 ,2,4-triazol-1-yl)-2-butanesulfonyl]-1-(4.fluoropheny 
l)piperazine (Compound 71) 
m.p. 128.130*'C 

IR V cnrrHKBr): 3400. 1620, 1510, 1325, 1150 . 
iH-NMR(CDCl3) 5 : 1.20(3H,t,J=7Hz), 3.17(4H,m). 3.63(4H.m), 3.85(1 H.q.J=7Hz), 
5.03(1H,dd,J=14.6Hz,J=1.4Hz), 5.03(1H,s), 5.22(1 H.d,J=14.6Hz). 6.68-7.1 0(6H,m), 7.32(1H,m), 7.69(1H,s). 



56 



EP 0 510 700 A2 



7.90(1 H,s) 

W rking Example 57 

4-[(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1 H-1 ,2,4-tria^ 
eny1)piperazine (Compound 72) 
m.p. 190-191 ^'C 

IR V cm-i(KBr): 3500. 1620, 1515. 1500. 1320. 1150 

iH-NMR(CDCl3) S : 1.20(3H.t.J=7Hz), 3.13{4H,t.J=5Hz), 3.63(4H,m). 3.78(3H.s). 3.85(1 H.q,J=7Hz). 
5.01(1H.s), 5.04(1 H.d.J=14.6Hz). 5.22(1 H.d,J=14.6Hz). 6.67-6.95(2H.m). 7.33(1H.m). 7.68(1H.s), 7.91(1H,d) 

Working Example 58 

4-[(2R.3R)-3-(2.4-difluorophenyl)-3-hydroxy-^(1H-1,2.4-triazol-1-yt)-2-butanesulfonyl]-1"(4^ 
thylphenyt)plperazine (Compound 73) 
m.p. 158-159*»C 

IR V cnrri(KBr): 1620. 1500. 1330. 1150. 1120 

iH.NMR(CDCl3) 6 : 1 .20(3H.d. J=7Hz). 3.36(4H,m). 3.63(4H,m). 3.86(1 H,q,J=7Hz), 5.03(1 H.d.J=14.4Hz). 
5.08(1 H.S). 5.25(1 H.d, J=1 4.4Hz). 6.70-6.85(2H.m), 6.95(2H.d.J=8.6Hz). 7.25-7,40(1 H.m), 
7.53(2H.d.J=8.6Hz), 7.71 (IH.s), 7.89(1 H,s) 

Working Example 59 

4-[(2R,3R)-3-(2.4-dif)uorophenyl)-3-hydroxy-4-(1 H-1 ,2,4-triazol-1-yt>-2-butanesutf^^ pi- 
perazine (Compound 74) ^ 

IR V cm-HKBr): 1595. 1500, 1440, 1310, 1140 

iH-NMR(CDCl3) 5 1.18(3H,d.J=7Hz), 3.54-3.75(8H,m), 3.85(1 H,q.J=7Hz), 

5.04(1 H.dd.J=14.6Hz.J=1.4Hz). 5.03(1 H.s). 5.23(1 H.d, J=14.6Hz). 6.65-6.83(4H,m). 7.32(1 H,m). 7.54(1H,m), 
7.70(1 H.S), 7.91(1 H.s). 8.21 (IH.m) 

Working Example 60 

In methanol (10 ml) were dissolved N-methyK(2R,3R>-3-(2.4-difluorophenyl)-3-hydroxy-4-(1H-1.2.4-tria- 
zol-1-yl)-2-butane]sulfonamide (Compound 12, 0.55 g) obtained in Working Example 8, N-methyl-2-chloit)me- 
thyllmidazole-hydrochloride (1.20 g) and 1N-NaOI\ie (14.4 ml), and the solution was stirred for 4 hours at 60*^. 
After cooling, ethyl acetate (1 00 ml) was added to the reaction mixture which was then washed with water, dried 
and concentrated. Thereafter, the resultant mixture was subjected to a silica gel column chromatography (elu- 
ent: ethyl acetate/me thanol = 10/1) for purification, thereby obtaining Compound 75 (0.12 g) as an oily product 

iH-NMR(CDCl3) 6 1 .22(3H,d. J=7Hz). 2.99(3H.s). 3.73(3H.s). 3.98(1 H.q.J=7Hz). 

5.01(1H.dd.J=14.6Hz,J=1.4Hz), 5.19(1H,d,J=14.6Hz), 6,50(1H,br), 6,70-6.85(2H,m), 6.90(1H,s), 6.98(1H.s), 
7.36(1 H,m), 7.63(1 H,s), 7.99(1 H.s) 

This product was processed with hydrogen chloride, followed by recrystallization from ethyl acetate to give 
Compound 75-dihydrochloride (0.13 g) as coloriess powder 

IR V cm-^KBr): 3400, 1618, 1500. 1330. 1150, 1130 

Woridng Example 61 

Compound 76 was prepared by the same manner as in Working Example 60. 
Compound 76 

m.p. 140-142-C 

IR \) cm-i(KBr): 1595, 1500. 1360. 1340. 1320, 1145 

iH-NMR(CDCl3) 6 : 1.23(3H,d.J=7Hz). 2.92(3H,s). 3.94(1 H.q,J=7Hz). 4.36(1 H.d ,J=15.6Hz), 
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4.61(1H.d.J=15.6Hz). 5.06(1 H.d.J=14.6Hz). 5.09(1H,s). 5.23(1 H.d.J«14.6Hz), 6.70-6.85(2H.m), 7.28- 
7.40(1 H.m). 7.32(2H.d.J=5Hz), 7.69(1 H,s). 7.92(1 H,s), 8.63(2H,d,J=5Hz) 

Working Example 62 

Using bls[(2R,3R)-3-(2Adffluorophenyl)-3-hydroxy-4K1H-1.2.4-triazol-1-yi)-2-b^^ (2.0 g), 

chlorine (0.25 g) and 2-methylaminopyrimldine (1 .54 g), substantially the same reaction as in Working Example 
15 was allowed to proceed to give N-methyl-N-(2-pyrimidinyl)-[(2R,3R)-3-(2,4-difiuorophenyl)-3-hydroxy-4- 
(1 H-1 ,2,4-triazol-1 -yl)-2-butane]8u!fbnamMe (Compound 77, 0.1 1 g) as a colorless prism. 

m.p. 150-^151 

IR ^ cm-HKBr): 1616, 1564. 1508, 1442, 1396. 1349, 1199 

iH-NMR(CDCl3) 8 1.21(3H,d,J=7Hz), 3.59(3H.s). 5.08(1H.s), 5.15(1H,q.J=7Hz). 

5.19{1H,dd,J=15Hz,J=1.6Hz), 5.32(1 H,d,J=15Hz), 6.70-6. 83(2H,m), 7.06(1 H,t,J=4.8Hz). 7.38(1H,m). 
7.68(1 H,s). 7.97(1 H,s). 8.63(1 H.d.J=4.8 Hz) 

Working Examples 63-68 

Compounds 78, 79, 80, 81, 82 and ^ were prepared by the same manner as In Working Example 62. 
Working Example 63 

Compound 78 

m.p.121-123°C 

IR V cm-HKBr): 1616, 1500, 1328, 1139 

iH-NMR(CDCl3) 6 : 1.20(3H.doJ=7Hz), 3.06(3H,s), 4.00(1 H.q,J=7Hz), 4.07(1 H,d,J=16Hz). 
4.95(1 H.d.J=16Hz), 5.04(1 H.d,J=14.6Hz), 5.24(1H.s), 5.24(1 H.d.J=14.6Hz). 6.70-6.86(2H,m), 7.34(1H,m), 
7.41(1 H.d,J=3.4Hz). 7.67(1H,s), 7.78(1 H,d,J=3.4Hz). 7.93(1H,s) 

Working Example 64 

Compound 79 

IR V cnrHKBr): 1612, 1500, 1340, 1130 

iH-NMR(CDCl3) 6 : 1.23(3H.d.J=7Hz), 2.90(3H,s), 3.93(1 H,q.J=7Hz). 4.40(1 H,d,J=15Hz), 
4.65(1H,d,J=15Hz). 5.03(1H,s), 5.05(1 H,d.J=14.6Hz), 5.23(1 H,d,J=14.6Hz), 6.65-6.85(4H,m), 7,32(1H,m). 
7.56(1 H,m), 7.70(1 H.S), 7.92(1 H.s), 8.20(1 H,m) 

Working Example 65 

Compound 80 

IR V cm -i(KBr): 1620, 1 500, 1420, 1 330. 1 140 

iH-NMR(CDCl3) 6 : 1.12(3H,d,J=7Hz), 2.45(3H,s), 3.01(3H.s), 3.13(2H,t.J=7.5Hz), 3.30.3.68(2H,m), 
3.82(1 H,q,J=7Hz), 4.91 (1 H.s), 5.03(1 H,d,J=14.6Hz), 5.14(1 H,d,J=14.6Hz), 6.65-6.82(2H,m), 7.25- 
7.38(1 H.m), 7.66(1 H,s), 7.93(1 H,s). 8.62(1 H,s) 

Working Example 66 

Compound 81^ 

IR V cm-UKBr): 3420, 1618, 1520, 1407. 1370. 1272. 1120 

iH-NMR(CDCl3) d : 1 .24(3H,d,J=7Hz). 2.52(3H,s). 3.77(3H.s), 3.89(1 H.q,J=7Hz), 5.07(1 h.dd.J=14.6Hz), 
6.17(1H,s). 5.29(1 H,d,J=14.6Hz), 6.65-6.84(2H.m). 7.33(1 H,m), 7.62(1 H,s), 8.01(1 H,s) 
SIMS: 445(MH^ 
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W rking Example 67 
Compound 82 

IR V cm-HKBr): 1615. 1500, 1330. 1128 

iH-NMR(CDa3) 5 : 1.23(3H.d.J=7Hz). 2.80(3H.s). 3.03(3H,s). 3.93(1 H,q.J=7Hz), 4.73(1 H.d.J=16Hz). 
4.95(1 H.d. J=1 6Hz), 5. 1 1 (1 H.d.J=14.6Hz). 5.16(1 H,s), 5.25(1 H,d.J=14.6Hz). 6.80-6.86(2H.m). 7.25- 
7.42(1 H,m). 7.71 (1H.S). 7.87(1H,s) 

Working Example 68 

Compound 83 

IR V cnrHKBr): 1614. 1500. 1390. 1325. 1144 

1H-NMR(CDCI3)8 : 1.16(3H.d.J=7Hz). 2.77(3H.s). 3.05(3H,s). 3.40(2H,t.J=7Hz), 3.84(1 H,q.J=7Hz). 3.60- 
3.90(2H.m). 4.92(1 H.s), 5.03(1 H,d,J=14.6Hz), 5.14(1 H,d,J=14.6Hz), 6.68-6.83(2H,m), 7.25-7.38(1 H,m), 
7.66(1 H.S), 7.92(1 H.S) 

Working Example 69 

In dichloromethane was dissolved N-methy1-N-[2-(5-methylthio-1,3.4-thiadiazol-2-ylH(2R,3R)-3-(2.4-d»- 
fluorophenyl)-3-hydroxy-4-(1H-1,2.4-triazol-1-y1)-2-butane]sulfonamide (Compound 83^ 0.30 g) obtained in 
Working Example 68 and then oxidized with nrvchloroperbenzoate (0.30 g). The reaction mixture was washed 
with bicarbonate solution, dried and concentrated. The residue was purified by means of a silica gel chroma- 
tography to give Compound 84 (0.20 g) as coloriess powder. 

IRv cm-HKBr): 1618. 1500. 1330. 1160 

iH.NMR(CDCl3) 5 : 1.16(3H.d,J=7Hz). 3.08(3H,s). 3.47(3H,s). 3.57(2H.t,J=6.7Hz). 3.68-4.1 3(2H.m). 

3.87(1 H,d.J=7Hz), 4.99(1 H.d.J=15Hz). 5.01(1H.s), 5.20(1 H.d,J=15Hz), 6.78-8.86(2H.m), 7.1 5-7.39(1 H,m), 
7.69(1H.s),7.91(1H.s) 

Working Example 70 

Using bis[(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1-imidazofyl)-2-butyl]disulfide (0.5 g). chlorine 
(0.13 g) and 20% dimethylamine-toluene solution (1.6 g). substantially the same reaction as in Working Exanrv 
pie 1 was allowed to proceed to give N,N-dimethyl-[(2R.3R)-3-(2.4-difluorophenyl)-3-hydroxy-4-(1-imldazolyl)- 
2-butane]sulfbnamkl6 (Compound 85, 109 mg) as white powder. 

IR V cnrrHKBr): 1620. 1450. 1330, 1150 

iH-NMR(CDCl3) 6 : 1.12(3H.d,J=7Hz), 3.02(6H.s). 3.94(1 H.q,J=7Hz), 4.60(1 H.br.OH), 4.77(2H,s), 
6.71(1H.S). 6.70-6.86(2H.m), 6.75(1H,s), 7.25(1H.s), 7.39(1 H.m) 
SIMS=360 (MH^ 

Working Example 71 

Using bis[(2R.3R)-3-(2,4-drfluorophenyl)-3-hydroxy-4-(1-imldazolyl)-2-butyl]disulfide (0.5 g), chlorine 
(0.23 g) and N-methyl-4-trifluoromethylbenzylamine (0.85 g). sut>stantially the same reaction as in Working Ex- 
ample 15 was allowed to proceed to give N-methyl-N-(4-trifluoromethylbenzyl)-[(2R.3R)-3-(2.4-difluorophe- 
nyl)-3-hydroxy-4-(1-lmldazolyl)-2-butane]sulfonamlde (Compound 86. 1 10 mg) as a colorless oily product This 
product was processed with hydrochloric ackJ. followed by recrystallization from methanol-ether to give hydro- 
chloride (82 mg). 

IR V cnrri(KBr): 1620. 1500. 1327. 1125 

iH-NMR(CDCl3) 6 : 1.17(3H.d.J=7Hz). 2,90(3H.s), 3.97(1 H.q,J=7Hz), 4.37(1 H.d.J=15Hz). 4,54(1H,br). 
4.63(1 H,d.J=15Hz). 4.80(1H,s). 6.70-6.83(2H,m), 6.72(1H.s) 6.76(1H.s), 7.26(1H,s). 7.40(1H,m). 
7.50(2H.d.J=8Hz), 7.67(2H.d.J=8Hz) 
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Working Example 72 

{2R,3R)-3-Amino-2-(2,4-diflu rophenyl)-1-(1H-1.2.4-triazol-1-yl)-2-butanol (0.54 g) was added to di- 
chloromethane (10 ml), to which triethylamine (0.28 ml) was added under ice-cooling. Thereafter. 2-thiophene 
5 sulfonylchloride (0.42 g) was dropwise added to the resultant mixture, follwed by stirring for 1 5 hours at room 
temperature. To the resultant mixture was added water (20 ml) for extraction with dichloromethane (30 ml). The 
extract solution was washed with water and dried {MgS04). then the solvent was distilled off under reduced 
pressure. The residue was purified by means of a silica gel chromatography (silica gel: 60 g, eluent dlchloro- 
methane/ethyl acetate = 1/2). The object ftaction was concentrated to afford Compound 87 (0.45 g) ais an ool- 
10 orless oily product ^ 
iH-NMR(CDCl3) 8 : 0.72(3H.d.J=7Hz). 4.10(1 H.q.J=7Hz), 4.76-4.95(2H.m), 5.24(1 H,s). 
5.27(1 H,dJ=14Hz), 6.69-6.80(2H.m), 7.09-7.69(4H.m). 7.76(1 H.s). 7.80(1 H.s) 

This product (0.45 g) was processed with 4N-hydrogen chloride-ethyl acetate In ethyl acetate to give Com- 
pound 87 hydrochloride (0.46 g) as coloriess powder. 
15 m.p. 138- 140°C 

Elementary Analysis for Ci6H,6F2N403S2 HCI-1/2H20 
Calcd.: C, 41.78; H. 3.94; N. 12.18 
Found : C. 41 .92; H. 3.92; N, 12.23 

20 Wollcing Examples 73 - 75 

Using (2R,3R)-2-(2.4-difluorophenyl)-3-methylamlno-1-(1 H-1 .2,4-triazole-1-yl)-2-butanol, substantially 
the same reaction as in Woridng Example 72 was allowed to proceed to give Compounds 88, 89 and 90. 



25 Working Example 73 



Compound 88 

iH-NMR(CDCl3) 6 : 1.13(3H.d.J=7Hz). 3.24(3H.s), 3.97(3H,s). 4.63-4.79(2H.m). 5.23(1 H.d. J =14Hz), 
5.24(1H.s). 6.67-6.82(2H.m). 6.97(1H.s). 7.06(1H,s), 7.32-7.44(1 H,m). 7.78(1H.s), 7.85(1H,s) 
30 m.p. 95 - 96°C 

Elementary Analysis for C17H20F2N6O3S 
Calcd.: C, 47.88; H. 4.73; N. 19.71 
Found : C, 47.63; H. 4.67; N. 19.46 



35 Woridng Example 74 



Compound 89 

iH-NMR(CDCl3) 6 : 0.81(3H.d.J=7Hz), 2.28(3H.s). 2.60(3H.s), 3.12(3H,s), 4.57(1 H,d,J=14Hz). 
4.75(1 H.d.J=14Hz), 5.17(1H,S). 5.21(1H,d,J=14Hz), 6.7(>.6.84(2H,m), 7.35-7.41 (1H,m), 7.79(1H,s). 
40 7.86(1 H.S), 9.48(1 H.S) 

SIMS: mfe(M+H)* = 501 



Woridng Example 75 
45 Compound 90 

iH-NMR(CDCl3) 6 : 0.63(3H,d.J=7Hz). 3.09(3H,s). 4.55(1 H.q.J=7Hz). 4.77(1 H,d,J=14Hz). 5.17(1H.s). 
5.21(1H.d,J=14Hz). 6.71-6.82(2H.m). 7.11-8.20{4H.m). 7.79(1H.s). 7.85(1H.s) 

This product was isolated as hydrochloride. 

m.p. 127-129''C 
50 Elementary Analysis for C17H18F2N4O3S2 HCI 

Calcd.: C. 43.92; H. 4.12; N, 12.05 
Found: C, 43,92; H, 4.38; N, 12.03 



Working Example 76 

In methanol (6 ml) was dissolv d l.[(2R,3R)-3.(2,4-difluorophenyl)-3-hydroxy-4-(1H-1.2.4-triazol-1-yl)-2- 
butan sulfonyllplperazin dihydrochloride (Compound 20. 0.40 g) and 2.4-dichIoro-5-fluoropyrimidin (0.32 g). 
Th solution was stirred fbr6 hours at 60 •C. The reaction mixtur was cone ntrat d. and th residu waspuri- 
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fied by means of a silica gel chromatography (eluent hexane/ thyl acetate = 1/2) to give Compound 91 (0.18 
g) as white powder. 

iH-NMR(CDCl3) 5 : 1.17(3H.d.J=7Hz). 3.61(4H,s), 3.85(1 H,q.J=7 Hz), 3.93(4H,m). 5:01(1H,d,J=14.6Hz). 
5.26(1H,S), 5.26(1 H.d,J=14.6Hz). 6.70-6.84(2H,m), 7.23-7.36(1 H.m), 7.72(1H.s), 7.84(1H,s). 
5 8.00(1 H,d,J=6Hz) 

Woiking Example 77 

In ethanol (30 ml) was dissolved 1-[(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1H-1.2,4-lriazol-1-yl>-2- 
10 butanesulfonyl]-4-(2-ch!oro-5-fluoropyrimldin-4-yl)piperazine (Compound 91, 120 mg), sodium acetate and 
10% palladium cart)on (60 mg). The solution was stirred for 5 hours at 40 °C In the atmosphere of hydrogen. 
The catalyst was filtered off, and the filtrate was concentrated. The residue was extracted with ethyl acetate to 
distill off the sohrent The residue was purified by means of a silica gel chromatography to give Compound 92 
(71 mg) as white powder. 

IS 

IR V cm-HKBr): 3080, 1620, 1605, 1500, 1330, 1 140 

iH-NMR(CDCl3) 6 : 1.17(3H.d,J=7Hz), 3.61(4H.m). 3.86(1 H.q,J=7Hz), 3.91(4H.m), 5.02(1 H.d,J=14,6Hz). 
5.14(1H,s), 5.26(1 H,d,J=14.6Hz), 6.70-6.84(2H.m), 7.31(1H.m). 7.72(1H.s). 7.88(1H.s). 8.16(1H,d,J=6Hz), 
8.45(1 H,d,J=3Hz) 

20 

Working Example 78 

In methanol (10 ml) were dissolved N-methyl-[(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4-(1H-1,2,4-tria- 
zol-1-yl)-2-butane]sulfonamide (Compound 12, 0.40 g), 3-chloromethylpyrldine-hydroch!oride (853 mg) and 
25 1N-NaOMe(10.4 ml). The solution was stirred for 4 hours at 60 ^C. The reaction mixture was concentrated, 
and the residue was extracted with ethyl acetate. The extract was washed with water and dried. The solvent 
was distilled off under reduced pressure, and the residue was purified by means of a silica gel chromatography 
(eluent: ethyt acetate/methanol = 10/1) to give Compound 64 (0.1 8 g) as colorless oily product ^ H-NMR of this 
product was the same as that of Compound 64 obtained in Working Example 60. 

30 

Working Example 79 

To dimethylformamide (30 ml) were added (2R,3R>-2-(2.4-difluorophenyl)-1-(1H-1,2.4-triazoH-yl)-3-me- 
thanesulfbnylaminO'2-butanol;hydrochloride (2.14 g) and 3-chloromethy1 pyridine hydrochloride (0.92 g). 60% 
^ Oily sodium hydride (0.45 g) was added portionwise to the reaction mixture^ while stirring under ice-cooling. 
The reaction mixture was stinred for 1 5 hours at room temperature, poured into ice-water (1 00 ml) a nd extracted 
with ethyl acetate (100 ml x 2). The extract was washed witii saturated saline solution and dried. The solvent 
was distilled off under reduced pressure, and the reisidue was purified by means of a silica gel chromatography 
(silica gel: 50 g, eluent ethyt acetate/hfiethand « 30/1 10/1). The object fractions were concentrated to crys- 
^ taliize from isopropylether to give (impound 93 (0.25 g) as white powder, 
m.p. 204 - 206 «C 

1H-NMR(CDCI3) S : 1.21(3H,d.J=7Hz). 2.71(3H,s). 4.43-4. 69(3H.m). 4.87(2H.d.J=14Hz). 5.12(1H.s). 
5.16(1H,d,J=14Hz). 6.69-6.79(2H,m), 7.29-7.40(2H,m), 7.72(1H.s), 7.77(1 H.s), 8.02(1H,m), 8.57(1H.m). 
8.78(1 H,m) 

45 

Woricing Example 80 

Compound 94 was prepared by the same manner as in Working Example 79. 
m.p. 88 - 90 *»C 

so iH-NIVIR(CDCl3) 6 : 1.17(3H.d,J=7Hz), 2.80(3H.m), 4.50-4.66(3H,m), 4.79(1 H,d,J=14Hz), 5.04(1 H,s), 

5.15(1 H,d,J=14Hz). 6.69.6.81(2H,m), 7.24-7.36(1 H,m), 7.50(2H,d,J=6Hz), 7.71(1H,s), 7.76(1H,s). 
8.63(2H,d,J=6Hz) 

Working Example 81 

55 

Compound 95 was pr par d by th sam mann r as in Working Exampl 79. 

iH-NMR(CDCl3) 6 : 1.19(3H.d,J=7Hz), 2.70(3H,s). 4.51-4.68(3H,m), 4.90(1 H,d,J=14Hz), 5.07(1H,s). 
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IS 



2D 



5.18(1H,d.J=14Hz), 6.70-6.85(2H.m). 7.30-7.42(1 H,m). 7.60-7.77(6 H.m) 
Preparati n 1 

The components (1), (2). (3) and (4) stated below were mixed. The mixture was packed in gelatin capsules 
to obtain capsules, each of which contains tiie Compound 2 In an amount of 50 nng. 

(1) Compound 2 (obtained in Working Example 1) 

(2) Lactose 

(3) Cornstarch 

(4) Magnesium stearate 

Total 

Preparation 2 r 

The Compound 49 and magnesium stearate were granulated in a solution of soluble starch. The resultant 
product was dried, and then mbced with lactose and cornstarch. The mixture was subjected to compression 
molding to obtain a tablet containing the components (1), (2), (3), (4) and (5) stated below. 



50 


mg 


100 


mg 


40 


mg 


10 


mg 


200 


mg 



25 


(1) 


Compound 49. (obtained 


in Working Example 


29) SO 


mg 




(2) 


Lactose 




65 


mg 


30 


(3) 


Cornstarch 




30 


mg 




(4) 


Sellable starch 




35 


mg 




(5) 


Magnesium stearate 




20 


mg 


35 






Total 


200 


mg 


40 


Claims 











1. An azoie compound represented by the fonmula (I): 



45 r"^ 



I I 

I N — CIII^ — C C B (I) 



N 

^ Ar R^- 



wherein X is a nitrogen atom or CH; Ar is a substituted phenyl group; Ri and R2 independently are a hy- 
drogen atom or a lower alkyt group, or they may combine together to form a lower all^ylene group; B is a 
55 group of the formula: 
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(0)n 

t 

_ S — H 

(wherein and R^ Independently are a hydrogen atom, an optionally substituted aliphatic or aromatic hy- 
drocarbon residue or an optionally substituted heterocyclic group, or they may form an optionally substl- 
10 tuted heterocyclic group together with the nitrogen atom to which they are bonded; and n denotes an in- 

teger of 0 to 2), or a group of the formula: 



IS 



(0)m 

1 t 



(wherein R^ and R^ independently are a hydrogen atom, an optionally substituted aliphatic or aromatic hy- 
drocarbon residue group or an optionally sut>stltuted heterocyclic group, or they may form an optionally 
substituted heterocyclic group together with the nitrogen atom and sulfur atom to which they are bonded; 
and m denotes an integer of 0 to 2); and R^ is a hydrogen atom or an acylated hydroxyl group, or may 
25 form a bond together with RS 

or a salt thereof. 

2. A compound of claim 1 which Is represented by the formula (la): 



35 




(la) 



wherein X is a nitrogen atom; Ar Is a substituted phenyl group; R^ R^, R7 and n have the same meanings 
as defined in the formula (I); and R^^ and R"^ independently are an optionally sustituted aliphatic or aro- 
matic hydrocarbon residue or an optionally substituted heterocyclic group, or they may form an optionally 
substituted heterocyclic group together with the nitrogen atom to which they are bonded, or a salt thereof. 

3. A compound of claim 1 which is represented by the formula (lb): 



so 




(lb) 



wherein X is a nitrogen atom; Ar is a substituted phenyl group; R\ R^, R7 and m have the same meanings 
as d fined in the formula (I); and R^ and R^^ ind pend ntly are a hydrogen atom, an optionally sustituted 
aliphatic r aromatic hydrocarbon r sidu or an pti nally substituted h t rocydic group, or they may form 
an optionally substituted het rocydic group tog th r with th nitrogen atom and sulfur atom to which they 
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are bonded, or a salt th reof. 

4. A compound of daim 1 or a salt th reof in which X is a nitrog n atom. Ri is a hydrog n atom, Ra is m thyl 
group and Ar is a halogen-8ut>stitaitBd phenyl gioup. 

5. A compound of daim 1 or a salt thereof in which B is a group of the formula: 

(0)n 



t 

10 ' / 



r3 



wherein R' and R« independently are a hydrogen atom or an optionally substituted (Via alkyi group, and 
n is an integer of 0 to 2. 
6. A compound of claim 1 or a salt thereof in which B is a group of the fonnula: 

r5 (0)m 

It 

N — S R*" 



wherein RS and R« independently are a hydrogen atom or an optionally substituted Ci_i2 alkyI group, and 
m is an integer of 0 to 2. 
^ 7. A compound of claim 1 or a sait thereof in which n or m is an integer of 2. 

8- A compound of daim 4 or a salt thereof in which the carbon atom to which Ar and R7 are bonded and the 
carbon atom to which W and R2 are bonded are R-configuration, respectively. 

35 9. A compound of claim 1 which is ^ . , « 

NN-dimethyi-[(2R.3R)-3-(2.4-difluorophenyl)-3-hydroxy-4.(1H-1,2Atriazo!-1.yl^2-bute 

N-methyl-[(2R,3R)-3-(2,4-difuorophenyi)-3-hydroxy-4-(1H-1,2Atriazol-1-yl>2-butane]su!fonamide^ 

N-r(2R 3R)-3-(2.4-difluorophenyl)-3-hydroxy-4-(1 H-1 .2, 4-tria2ol-1-yl)-2.butyllmethanesulfonamide. 

N-[(2R,3R)-3-(2,4-difluorophenyl)-3-hydroxy-4.(1H-1,2. 4-triazol-1-yl)-2-butyl^N-methy1methanesulfb- 

^ N!j3!.pt^?ylrnelhyl)-^ 

ane]sulfonamide, ' 
or a salt thereof. 

45 10. A process for preparing a compound of the formula (I) as defined in daim 1 or a salt thereof which com- 
prises 

(i) reacting a compound represented by the fonnula (II): 

50 n*7 

r^^ I ' 

I \\ Clin — C C S — Z ( II ) 

^' j I 



wherein 2 is an active group and th oth r symbols hav the same m aningsasd fin din the 
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(I), or a salt thereof, with a compound represented by the f rmula (III): 



R' 

wherein the symbols have the same meanings as deflned In the fonnula (I), or a salt thereof, and then 
subjecting the resultant compound to oxidation if necessary, or 
(iO reacting a compound represented by the formula (IV): 

r7 r1 r5 

-X 



I N — CH, C ^ — C NH 

^- I I (IV) 

Ar r2 

wherein the symbols have the same meanings as defined in the formula (I), or a salt thereof, with a com- 
pound represented by thefomiula (V): 



(0)m 



t 



(V) 



wherein Z' is an active group and the other symbols have the same meanings as defined in the fomiula 
(I) or a salt thereof. 

An antifungal agent which comprises an azole compound represented by the fomnula (I) as defined dalm 
1 or a salt thereof and a carrier or diluent therefor. 
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